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( pahentehai. . live it extkact with vitamin n r.ir.r.r) 


• Recently the trea tment of per- m5n Bi in the 0.5-cc. ampoule, 
nicious anemia has been made In the average uncomplicated 
even more convenient and com- case of perniciotis anemia a dos- 
fortable by the introduction of age of 0.5 cc. of 'Reticulogcn" at 
'Reticulogcn’ (Parenteral Liver intervals of one to two weeks is 
Extract with Vitamin Bi, Lilly). usually sufficient to maintain an 
Each 0.5-cc. ampoule of 'Reticu- adequate red blood cell response, 
logen is comparable in hemato- Ampoules 'Reticulogcn' are sup- 
poietic effect to the ingestion of plied in boxes of three 0.5-cc. 
3.000 to 4,500 grams (6 1/2 to 10 rubber-stoppered ampoules and 
pounds) of fresh liver. There are in 5-cc. rubber-stoppered am- 
500 International units of vita- ponies. 

ELI LILLY AND COMPANY 

Principal Offices and Laboratories , Indianapolis t Indiana , U. S. A . 
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Differential Culture Media 

This group of Dehydrated Culture Media, Difco, is prepared expressly 
for the cultural differentiation of closely allied species of bacteria, especial 
ly those of the colon typhoid group 

BACTO-ENDO'S AGAR 

Bacto Endo’s Agar is a widely used plate medium for the preliminary 
isolation of coll from the lactose non fermenting members of the intestinal 
group On this medium coli forms red colonies which possess a metallic 
sheen and which color the surrounding medium red, while colonies of organ 
isms which do not ferment lactose are uncolored and do not react upon 
the medium 

BACTO-MACCONKEY’S AGAR 

Ba-tn-MncConkcv’c Apa* an excellent plate medium for preliminary 
differ ' t it r Colonies of coli are red and are 

surre 1 ’on* 1 ** „ *ud are yellowish Dif- 
ferent! f r c i » -o!cn»'s are in close prox- 

imity 


BAG t CM'* =S Li v 


AR AGAR 


Bacto Russell Double Sugar Agar is <t very eAicicnt medium for the 
identification of isolated strains of intestinal cre^msm- Exceptionally 
brilliant aerobic and anaerobic fermentation reactions are produced in tubes 
of this medium The indicator used is Phenol Red 

BACTO-PEPTONE IRON AGAR 

Bacto-Peptone Iron Agar is particularly adapted for the detection of 
hydrogen sulfide production by bacteria The reaction produced by organ- 
isms capable of forming this substance is very marked and intense 

BACTO-KLIGLER LEAD ACETATE AGAR 

Bacto Khgler Lead Acetate Agar combines in one tube the reactions ob- 
tained upon Russell's medium and lead acetate agar It is an invaluable 
medium for the cultural identification of intestinal organisms 


Specify “DIFCO” 

Tnr TRADE NAME Or THE TIONEERB 
In the Research and Development of Undo Peptone and Dehydrated Culture Media 


Difco Laboratories 

Incorporated 

DETROIT, MICHIGAN 
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' ALL METAL CONSTRUCTION 
SILENT OSCILLATION 
MINIMUM VIBRATION 
GREATER DURABILITY 
PRECISION GLASSWARE 
MORE EFFICIENT OPERATION 

Sargent 

Van Slyke Neill 
Manometric 
Blood Gas Apparatus 

For precise determination of blood carbon dioxide tendon, 
serum carbon dioxide tendon, blood pH, serum pH, Wood u'ea, 
blood sugar, blood oxygen, blood ccrbon monoxide, etc A 
biography and collected treatment of methods for which 
apparatus may bo used will be found in "Qucnhto tire C/m cof 
Cbcmiifry/' Volume 2, Peters and Von 1932. 



Complete redesigning and ail metal construction odd considerably to tbo life of 
structural parts and to the general operatin': efficiency of the apparatus through years 
of service. This construction of the Saraont Van Sly* *'• N«'il! Blooo Gas apparatus is 
superior to wood models in these respects as well as in the ease with which a condi- 
tion of perfect cleanliness can be maintained The porcelain hnishen bqse, Inc extreme y 
durable white enameled superstructure and the chromium plating of all other meta 
parts provide surfaces which are easily f.r»pt clean and which offer no possibility for 
the retention of material by absorption. 

The shaking carriage is double pivoted at a point aligned with the junction of the 
outlet tubes of the extraction chamber and manometer, thereby bringing to a minimum 
any movement at this point which reduces stretch in the rubber tubing connection an , 
consequently, insures an absolutely gas tight joint. This carriage removes all weia t 
from the manometer, eliminates side sway and produces quiet action. 

A much more effective illuminating system provides perfectly diffused light over the 
entire length of the manometer and the extraction chamber is brilliantly illuminated by 
an individual, shaded lamp. 


S-7325 Blood Gas Apparatus — Manomet- 
ric, Van Slyke Neill, Silent Oscillating, All 
Metal Model, Sargent Improved. Complete 
as illustrated. For operation from 110 volt 
A. C., 60 cycle circuits. (Other power char- 
acteristics to order) $150.00 


SHRGEflT 

LHBORRTORa SUPPLIES 
E.H.snRGEnTonD comPRny 

IBS EHSTSUPERIOR 5T„ CH1CRGO 


Mention tilts Journal rslivn wiltimr to Advertisers 


ADVERTISEMENTS 


a 


B & L 

LABORATORY 

MICROSCOPES 


IN RESEARCH 
OR ROUTINE 
MICROSCOPY 


The B &. L Type H Microscope fills an important place in modern biological 
and medical work. 

The combination of precision optical parts with mechanical construction of 
corresponding accuracy results m a microscope competent to handle the entire 
range from routine to research. The same optical performance required in 
critical research is available in the class room and equally desirable for routine 
work. A wide range of accessories fit the standard models for specialized ap- 
plications. Accordingly, the B & L Type H Equipment can be selected with 
assurance that it will not be outgrown, and its optical excellence will be a 
source of satisfaction in whatever work is undertaken. 

Write for Catalog D-185 which lists and describes the H Series. Bausch & 
Lomb Optical Co., 646 St. Paul St., Rochester, N. Y. 




BAUSCH &- LOMB 


....WE MAKE OUR OWN GLASS TO 
INSURE STANDARDIZED PRODUCTION 



FOR YOUR GLASSES INSIST ON B & L 
ORTHOGON LENSES AND B & L FRAMES . . . 
This Journal stands foi the very best in Advertising Ethics 
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The Journal of Laboratory and Clinical Medicine 


CONTENTS FOR JANUARY, 3 938 


Clinical and Experimental 
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Laboratory Methods 

Hot Air Merlllrntlnn nml It. Prmtlrnl At»|»tlf tMlon In IltirtrrittlnKlr 1. abort,- ^ 
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Department of Reviews and Abstracts 

Selected Alt.trarls 43.* 
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AnvrnTisnMnvrs 



• THIS TOURNIQUET is the simplest tourni- 
quet c\cr made. 

• It docs not cause abrasions on tender skins. 

• It can be released by a simple tuist, using one 
hand. This gives the other hand freedom to hold 
the tube collecting blood. 

• The tension can be changed at will. 

Each $1.00, Per dozen $10.50 

Progressive Laboratory Specialties Co. 


87-66 148th St. 


Jamaica, N. Y. 


N civ and Different — MEDIC AL UROLOGY 

R\ IRVIN S. KOLU B.S., M IX. I'ACS, Attending Urologist, Michael Reese Hos- 
l>lt*il, Chicago 431 |nKct, 02 Illustrations, t» color plates ITlcc, ?"i IK>. 

Hero Is a t<xt that Is different. It covers medic il urologj , a group of diseases of the 
uro-Rtnlial s>strm that most texts of urologv ttfat with ton little concern It rocs 
with Rroat detail Into dlaRnosls. it helps tin pli>*dclnn to put his Anger on the spot 
where the trouble with his pntlent Is to l>e found nnd helps him to arrive nt a. correct 
conclusion nnd make n dlngnosK it Is nn invigorating. Inspiring presentation of dis- 
eases of the uroRenltnl tract that eh ilh nces the ndtnlritlon and bepets confidence 
‘'jnepsis of Contfntf l’\RT I — Di»ea«cv ol die l retlirj inti Gcmuln PART II — Venereal Uleeraiue 
I^«ions el the I xterrul GenKilu and Actneia I*\R1 III — Di«ea*ei of the knlne>s and Ureters PART I\ 
— Diseases o( the Unoar) Madder PNRT V — \ erumontanitu Sexual Jmr°tcnce, and Stenlit} I’ARl 
\ I — Diflrientiat Diagnosis 

Tin: c. A. MO^lIV COMl'ANl, 3VJ1 Vine lllvd.. St. Xouls. Mo. 


Venereal Disease Information 


A monthly publication prepared by the U. S. Public Health Service for 
distribution among the medical profession throughout the United States. It 
measures approximately 6 by 9 inches and ranges in size from 25 to 75 pages. 

It is the purpose of the Public Health Service in. issuing this publication to 
provide in condensed form a monthly summary of the scientific developments in the 
diagnosis, treatment, and control of syphilis and gonorrhea. More than three hun- 
dred American and foreign journals are reviewed for this work. Abstracts are 
made of articles describing laboratory, pathologic, and clinical work in the field of 
venereal diseases. 

The most important literature on every phase of the subject is presented in the 
form of brief abstracts that are easily read. An index for the year is published with 
the December issue. 

During the past year thousands of physicians. found this publication useful in 
enabling them to keep abreast with developments in venereal disease work. 

The cost of this publication is only fifty cents per annum, payable in advance 
to the Superintendent of Documents, Government Printing Office, Washington, 
D. C. It is desired to remind the reader that this nominal charge represents only 
a very small portion of the total expense of preparation, the journal being a con- 
tribution of the Public Health Service in its program with State and local health 
departments directed against the venereal diseases. If you wish to secure the valu- 
able service which this monthly magazine provides, send fifty cents to the Super- 
intendent of Documents, Government Printing Office, Washington, D. C. 


This Journal stands for the very best in Advertising Ethics 






0 


Tin: JOCKXAL 01' LAllOitATOUY AMD CL1XICAL MEDICINE 


Mosby Medical Journals 


American Journal of Obstetrics 
and Gynecology 

Representing The American Gynecologi- 
cal Society, The American Association of 
Obstetricians, Gynecologists ntnl Abdotnl- 
nnl Surgeons, nnil nine other societies. 
Editors: Geo. W. Kosrnak. M.D.. nml 
Huco Ehrcnfrst. M.l ). ; Associate Editors: 
Howard C. Tnylor. Jr.. M.P., nml Wrn. 
J. Plccktnnim, M.l). 

Published monthly. Subscription lutes : 
Dome, tile nml for the Pnn-Americnn 
Countries. $10.00 ; Cnntuln. $10.50. For- 
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The Journal of Pediatrics 

Ofllcln! on:nn for Th»» Af»> n rlr.*in Acad- 
emy of IVdintricii. l^Htora *. Ilorden !*. 
Vcedor, M.O., nml IItw:h McOilloch, M.I\ 

PuMIrIumI monthly. .Subscription rn t***: 
Domentlc nml for tho I'nn*AmrrJcnn 
Coimtrh'fi. $3.50; C:tni\*ltv, JO. 00. ForHirn 
Countries. 50.50 n y» i nr. 


The Journal of Laboratory and 
Clinical Medicine 

W. T. Vaughan, M.P.. Editor. Asso- 
ciate Editors: D. E. Jackson. M.l). : 
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rh.D. ; J. A. K'olmer, M.l). ; G. llerr- 
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Published monthly. Subscription rates: 
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Gonorrhea and Venereal 
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Editorial Board : A. M. Chennoy, M.P. ; 
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M.l)., Editor; P, S. Alien, M.P.. Asso- 
ciate Editor, 

Advisory Editorial Board: John Alrx- 
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The American Heart Journal 

A Journal for the study of circulation. 
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■ Unction of The American Heart A.-“ocIn- 
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ALOE-GRADWOHL STERNAL BONE MARROW ASPIRATOR 

See Jourml A.M.A 108 803, March, 1 937 

I'or rnpidh nnd eflnuntlj obtaining -pu miens of stirnil bone 
mirron for micros opn e\n in i nation without the m tssit* of a 
MtrgK il optrition r l lit instrument i onsets of i strong trot ir with 
adjust title gu ird for controlling depth of pmicturi ohturitor, 10 
« c huer I, ok Mnngi iml count etions for nttntliing troeir to tnringc 
Ihe large nnd stunh calihcr of the in-tnimcnt ptrimfs ease in oh 
tuning the « per him n is «di an dlowing rtjeittd pun tures on the 
“atne p itient 1 lie adjust ible gu ird on the trot ir preterit? the needle 
from pissing Imond tie sternum into the tin di Minimi 

1,23 71-— \1ot (•rnilunhl Slrrnnl Ilunc Mnrrmr Aspirator, 
chrome plated Complete ns <]i«crlbnl with troeir, ad- 
Jii«tnl>1« mi tnl obturator 10 cc hut i I tik s>rlngc md 
ill connections In \iltet lint l c is* with In- 
stnictlons . 2> I U.UU 



1,23 7H— ^nme without «j rlm,e but with trocar 
connectors etc - .. „ 


$ 5.75 


A. S. ALOE CO. 

Clinical Laboratory Supplies 

1815 OLIVE ST. ST. LOUIS, MO. 



‘GRAND PRIX” 


Dr. G. Gruebler & Co. 
STAINS 

of dependable uniformity 

These Stains are guaranteed to be 
absolutely uniform and dependable. 
Our complete stock assures you of 
prompt deliveries. 

"Standard for over fifty years” 

Sole Distributors 

AKATOS, Inc. 

55 VAN DAM ST Nl W YORK 
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One of the most far-reaching and envied assets of 
the nation is its vast Dairy Industry, producing almost 
1 1 0,000,000,000 pounds of whole milk each year. 20% 
of the consumer’s food dollar goes for milk and milk 
products— more than $385,000,000 In butter, $57,000,- 
000 in cheese,$l 3 1,000,000 in condensed and evaporated 
milk. All told, this amazing industry tips the financial 
scales at about $4,000,000,000 a year! 

Kimble Blue Line Exax Glassware Is a very definite 
and vital Factor in helping maintain the rigid control and 
high quality of dairy products. The accuracy of Blue Line 
Exax in test, analysis and research — whether in dairy 
laboratories, or in chemical or industrial plants, clinical 
or medical institutions — gives that ASSURANCE so 
essential to scientific success. 

Standardize, for safety and service, on Blue Line 
Exax — with its brilliant BLUE fused-in calibrations, its 
retested, annealed and strain-free construction— for all 
chemical, biological and clinical determinations. 

Witt* Sv-rr’b V/Vt.W 
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board w ltli light gray enamel finish, instead of linoleum ; with air-cell asbestos 
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inches deep at top x 8 inches wide x 11% inches deep at bottom ; and ten trays, 
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eter and detailed dnections foi use For 110 volts, a c. or d. c 38<.00 

Code Word Anutr 

More detailed description, with directions for use, and report of tests for operating 
sensitivity and uniformity, sent upon request 
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ADRENAL CORTEX EXTRACT' 


A CoNsinnt vtion or Its Ust in Various Tides or Aonrs 11 , Insufficiency 
\mi Reiatfd Conditions 


Enw \m> Sthnuiid, MD, IjNNsirNcr N Ettelson, J1D, and 
IViiium A IIodes, AB, Piiieadei.phi P\ 


I N COMMON with other ciuloeimo stmctmes, the ndicnal glands have at 
tiaeted consideiablc mteiest, paiticulailj in lecent years because of the 
moic piecisc knowledge of the function of the coitex and the availability of 
potent extiacfs In view of the wide scope of investigation in vnuous quarters 
and the growing literature, it is non possible to chart the trend of such 
developments These may be bioadlv divided into three general groups (1) 
The i elation of the adrenal coitex to mmeial metabolism as noted in the 
alterations induced by experimental extnpation and the fairly similar changes 
in Addison’s disease, (2) the interrelationship of the adrenals to other endo 
crine stmctmes and their part in plm lglandular syndiomes, (3) certain 
associated effects and functions not eleailv delineated, such as the relation 
of the coitex to immune pioeesscs vitamin metabolism and similai topics 
The fust group is so fai the most accuiatcly studied though the practical 
application of this knowledge is lestncted to the small group of Addison’s 
disease The evidence m the lattei two groups is still equivocal, the subject 
mattei covets a wide lange of clinical problems and unfortunately is a feitile 
field foi vague speculative articles not based upon substantial scientific data 
Attracted to these pioblems m the comse of experiments upon the preparation 

•From the Graduate School of Medicine University of Pennsylvania and the Laboratories 
of the Jewish Hospital 
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of a potent adrenal cortex extract,® we have thought it of interest to epitomize 
the results of adrenal cortex therapy upon sixty patients who have been con- 
sidered suitable for inclusion in one or more of the three categories mentioned 
above. The age periods in this study ranged from infancy to the sixth decade. 
A few newborn infants who were treated for adrenal hemorrhage syndrome 
or marasmus are included, though no encouraging results were obtained. 

In order to indicate the theoretical basis and limitations of the clinical 
use of adrenal cortex extract, it is desirable to review briefly the experimental 
linking of the adrenal cortex to mineral metabolism. 

Harrop 1 and his collaborators studied the changes produced in adrenal- 
ectomized dogs by the cessation of daily injections of cortical extracts after 
a maintenance level had first been established. By this method and by the 
use of nembutal anesthesia, a number of variables were eliminated. The prin- 
cipal changes induced by the cessation of cortical extract were, hemoconcen- 
tration with loss of water and salt, retention of blood urea nitrogen, increase 
of plasma proteins, lessened blood flow and reduced basal oxygen consump- 
tion. The loss of fluid was found to be mainly by renal excretion rather than 
movement into the tissues or gastrointestinal tract. The fall of chlorides was 
accelerated if salt had been restricted in the diet. It is well established that 
the movement of the chlorine anion between the blood plasma and cells of the 
blood and tissue is such that it enables the cell buffers to contribute to the 
stability of the acid-base equilibrium. The net result of such loss of chlorides 
with that of sodium and some carbonate is one of compensated alkali deficit. 
The nitrogen retention which has been found both in experimental and clinical 
observations has usually been attributed to renal failure consequent upon lack 
of fluid and fall in blood pressure. However Harrop and others believe that 
it may be part of a compensatory mechanism to restore osmotic equilibrium 
after marked loss of electrolytes. Since the approximately 100 m. eq. per liter 
of chloride ion make up about two-thirds of the ions of. the plasma, it is appar- 
ent that some readjustment is necessary. Under normal conditions at least, 
urea is freely permeable through the body membranes and therefore has lit- 
tle value in osmotic equilibrium. Whether this property is reversed in adrenal 
insufficiency cannot be stated from the evidence so far. Upon resumption of 
cortical extract injections, they found a restoration of the electrolyte pattern. 

Loeb - has reported similar changes in adrenalectomized dogs and has 
indicated that the loss of sodium from the body is an important factor in the 
development of insufficiency in this animal. He also believes that this loss 
is by the kidney and not due to vomiting, diarrhea or loss into the tissues. 
He considers this sodium loss a primary factor due to failure of. some regu- 
latory function of the adrenal cortex rather than secondary to loss of fluid 
or fp combinations with excreted acids as in diabetic acidosis. A rise in serum 
potassium and nonprotein nitrogen was also noted by Loeb. Substantially 
similar results have been reported by Zwemer and Sullivan 3 in adrenalectomized 
cats. Numerous clinical observations have indicated that analogous conditions 
ol~ hemoconcentration and electrolyte dislocations occur in Addison’s disease. 


later *i? U u"ed T v Used an extract prepared in our own laboratory, 
free ofadrenalin S 11 r extract Prepared by the Wilson Laboratories. These extracts are 
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This explanation 1ms not satisfied all observers. Britton and Silvctte 4 are 
among the protagonists of the theory that a disturbance in carbohydrate 
metabolism produces the manifestations of adrenal insufficiency. They believe 
that the ndrenalcctomizcd animal suiters from a critical fall in glucose and 
glycogen with consequent collapse and a shift of fluid from the blood to the 
liver and muscle tissues. Hypoglycemia though a characteristic finding in 
experimental adrenal insufficiency and frequently in Addison \ disease has 
been usually considered a secondary factor. The hypoglycemia may be severe 
enough to be a factor in episodes of collapse in patients with Addison’s dis- 
ease, and we have seen typical hypoglycemic shock during a glucose tolerance 
test in such a patient. The question as to whether the experimental adrenal 
insufficiency is a counterpart of the clinical disease can be answered in the 
affirmative with the exception of the absence of pigmentation in the experi- 
mental animal; the blood pressure in the ndrcnnlcctomizcd dog is low only in 
the late stages after dehydration has set in. 

The clarification of the chemical disturbances in adrenal insufficiency has 
naturally indicated the methods by which these changes may be reversed. 
It has been repeatedly demonstrated that severe manifestations of adrenal 
insufficiency in both human beings and animals may be prevented for some 
time by the ingestion of large amounts of sodium chloride, particularly if rein- 
foiced with sodium bicarbonate or sodium citrate even without the necessity 
for also using cortical extract. It is also true that adequate amounts of a 
potent adrenal cortex extract will assure a normal electrolyte balance without 
any special efforts to increase the salt content of the diet. At the Mayo Clinic, 
Wilder 5 and collaborators in a careful study of three patients found that 
critical symptoms may be delayed if the potassium intake of the diet is kept 
down to l.G gm. or less daily even under sodium chloride restriction. Kendall 0 
believes that the hormone has two components, an A fraction responsible for 
normal muscular activity and a B fraction which enables the combined com- 
ponents to bring the raised blood urea noted in insufficient animals down to 
normal, presumably by enabling them to retain sodium chloride. 

Because of these developments the whole subject has become so well de- 
fined that it is now possible to recognize subclinical or mild types of Ad- 
dison’s disease by definite even though slight chemical alterations. This phase 
in itself has greatly enlarged the clinical outlook at first restricted to the 
rather small group of fully developed Addison’s disease. These individuals 
go about in a constant state of ill health without episodes severe enough to 
cause hospitalization and without a clear-cut diagnosis. The following case 
history is typical of this group: 

M. K., a white male aged fifty senen jears, had a gastroenterostomy performed at the 
age of thirty-eight, for duodenal ulcer. His complaints when first seen in 1933 were weak 
ness, inability to gain weight, anorexia, occasional vomiting and pain to the left of the 
umbilicus, nis pain had not been relie\ed by a modified Sippy diet, alkalies and a belt for 
visceroptosis. On examination he had marked pigmentation of the lips and buccal mucosa. 
Blood pressure was 75/50; x ray showed a small heart and lung fields suggesting chronic 
fibroid tuberculosis though the sputum has always been negative for tubercle bacilli. Blood 
urea nitrogen was 2G mg. and plasma chlorides were 550 mg. per 100 c.c ; serum sodium 
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varied from 130 to 131 m. eq. per liter. A striking improvement in nutrition, strength and 
blood pressure was obtained by weekly dosage of only 2 c.c. of adrenal cortex extract. This 
amount was, however, inadequate to keep the blood chemistry within normal range during 
the entire interval between injections. The pain has not recurred despite the use of an 
unrestricted diet. 

Another type of case which we have noted with increasing frequency has 
exhibited manifestations of nutritional deficiency with secondary signs of 
adrenal failure. Packard and 'Wechsler 7 have called attention to a syndrome 
characterized by malnutritional edema, polyneuritis and signs of adrenal in- 
sufficiency. However hypotension and pigmentation were not necessarily 
present. There were in all 25 patients in our series who could he placed in a 
miscellaneous group of subelinical or mild adrenal insufficiency though only 
approximately half of them exhibited definite improvement on cortical therapy. 

SHOCK 

There is no unanimity of opinion upon the mechanism of shock and there 
is no intention here to go into the controversial aspects of this subject. It is, 
however, fair to agree with Swingle, Harrop and others that the chemical 
changes found in experimental adrenal extirpation simulate to a varying 
degree those found in surgical shock. Indeed Swingle, Pfiffner, Vars, Bott 
and Parkins 8 have prepared a table of similarities which is quite striking. 
Among the phenomena which are common to shock and adrenal insufficiency, 
they list : a decrease in blood volume, blood plasma, rate of blood flow, cardiac 
output and alkali reserve ; an increase in liemoconeentration, blood viscosity, 
nitrogenous constituents and sensitivity to hemorrhage, trauma and infections. 
Some of these resemblances have been pointed out by other observers. Atchley 3 
believes that a distinction should be made between medical or anhydremic 
shock and surgical shock. He believes that the former is accompanied by a 
primary loss of blood volume due to dehydration with recovery on replace- 
ment of fluid. It is possible that some deaths in diabetic coma are of this 
nature. Transudation of fluid does not occur into the tissues in this type. 
Traumatic shock on the contrary may be dependent upon a loss of capillary 
tone, interference with tissue circulation and a resultant loss of circulating 
blood volume ; if fluid or plasma is lost as it is in some cases with toxic capil- 
lary change, it presumably is lost into the tissues. Therefore the mechanism 
of adrenal insufficiency fits into the category of anhydremic or medical shock. 
In other respects the resemblance of adrenal insufficiency to a slioeklike state 
is well borne out. The sensitivity of the adrenalectomized animal to hemor- 
rhage, trauma, toxins, drugs, and the like is quite marked. 

In the application of experimental findings to the clinical use of cortical 
extract in shock, several serious objections must be met. The fact that the 
extract replaces the lost function in the adrenalectomized animal does not 
necessarily mean that similar results will occur in hemoeoncentration due to 
a different cause and a different mechanism. On the contrary the hormone 
may act in the presence of a disturbed physicochemical state of the circulation 
such as has been outlined above, even if this state has not been primarily 
produced by loss of adrenal function. Practical experiences seem to support 
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the Inttei mow aiul tin*? Mould make it a valuable adjunct m the pievention 
and ticatmcnt of surgical and othci foims of shock Some of tlicse conditions 
weic fulfilled in tlic following case, though the ultimate outcome was un 
influenced 

A white formic nged sixtv two years, suffering from lnlian cirrhosis ndliesions nbout 
the gallbladder and incite* was scon tvrcntv four hours after operation in seven shock Her 
1 loo 1 pressure which was 00/40 eighteen hours after operation had been temporarily raised 
to 100/50 b\ intravenous glucose m «ahnc solution though the cell plasma ratio still indicated 
licmoconccntrntion Two hours after an injection of 2 cc of n lrenal corti x extract, the 
blood pressure rose to 140/70 and remained well ‘»ustnincl for anotl or tvvilvc lours The 
I iticnt died about forty eight hours after oj oration with so cnllel “hepatic toxemia “ 

In the preparation of patients with tlnombopenic purpura for splenectomy 
we have occasionally observed instances of hemoconcentiation and m conse 
quencc have used adicinl cortex, extract m conjunction with othei loutine 
procedmcs to guard against the possibility of shock Recent evidence that 
the susceptibility to shock of mdmduals with the th\mic habitus may be 
i elated to adrenal insufficiency, suggests the probable pi opln lactic value of 
adrenal coitcx extract m such patients The emphasis placed upon the shoek 
aspects of diabetic coma m the repoits bv Atchlev and also Landc 10 would 
suggest the use of adicnnl coitcx extract along with the other lecommended 
raeasuics in these instances If this is contemplated, it must be lemembered 
that there is an element of danger if hydremia instead of hcmoconccntration 
is present and if the heart and kidneys are not competent to meet the demands 
of an influx of fluid into the circulation Two patients with extensive burns 
were treated with adrenal cortex in conjunction with other standard measures 
In one patient, a girl of lime, theic appealed to he a favoiable effect on 
delivdiation and shock, though she as well as the second patient succumbed 
aftei se\ernl weeks 

RESPIRATOR.! METABOLISM 

Low basal metabolic rates are quite constantly a feature m well dev eloped 
cases of Addison's disease The experimental analysis of this phenomenon has 
been thoroughly studied by Swingle and Pfiffner 11 Prom the clinical view 
point it can be said that the effect of cortical hormone upon the metabolism 
of patients with Addison's disease is not constant However, Gieene, Rown 
tree, Swingle and Pfiffner 12 found that if the basal metabolic rate of the pa 
tient befoie treatment has been low, the hormone has a tendency to laise it 
toward normal This increase is not necessarily commensurate with the m 
crease in weight, strength or -vitality of the individual The analysis of these 
effects is naturally moic involved than in the experimental animal and still 
moie so m pluriglandular syndromes exhibiting dysfunction or failure of the 
adrenotropic and thyrotiopic hormones of the pituitary such as Simmond's 
cachexia and related disorders It would appear that the blood cholesterol 
level would be of aid m estimating the thyroid component in the low meta 
bolic lates of Addison's disease and such pluriglandular syndromes as men- 
tioned above Occasionally extremely high cholesterol readings have been 
noted in Addison's disease though Han op and 'Weinstein 13 repoited normal 
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figures in these patients even -with basal metabolic rates as low as minus 24 
per cent. Two of our patients with low basal metabolism though exhibiting 
different endocrine manifestations did well on adrenal cortex extract after 
unfavorable response to thyroid extract. 

One of these, M. M., a heavily built man aged forty-seven years, complained of 
asthenia and fatigability; lie was found to have hypotension, small areas of pigmentation on 
the lower lip, a basal metabolic rate of minus 34 per cent and a blood cholesterol of 294 
nig. per 100 c.c. though without objective evidence of myxedema. Thyroid extract by 
mouth was not followed by any improvement and in fact made him more irritable. On 
weekly injections of 2 c.c. of adrenal cortex extract over a period of three months, the 
asthenia was definitely improved and the basal metabolic rate six months later was minus 
13 per cent. However the systolic blood pressure had increased by only 10 mm. of mercury. 

GONADS 

Despite the wide acceptance from a clinical and even from a pathologic 
viewpoint of a connection between adrenal and gonadal function, there is a 
surprising lack of uniformity in actual animal experiments bearing upon this 
question. The various hypotheses proposed to explain these results may be 
found in a comprehensive review by Britton, 14 also in a recent article by 
Howard and Grollman. 15 The latter attribute the contradictory reports in 
the literature to impurities in the extract or to spontaneous variability in the 
experimental animal. They also believe that if alterations in the sexual func- 
tions of adrenalectomized rats occur, they merely represent one phase of a 
general bodily change. 

The clinical observations upon this relationship are found in reports which 
cite improvement in adrenogenital syndromes following surgery upon hyper- 
plastic or neoplastic adrenal tissue. Broster, Gardiner Hill, and Greenfield 10 
have performed unilateral adrenalectomy on three patients each representing 
a different type of this syndrome: pseudohermaphroditism, virilism and 
Aeliard-Tliiers syndrome (diabetes, obesity, and hirsutism in women). The 
most definite improvement was in the patient presenting virilism of the 
adrenal type. Walters, Wilder, and Kepler 17 believe that cortical adenoma or 
hyperplasia of the adrenal cortex may be suspected in female patients if they 
present a syndrome characterized particularly by obesity of face, trunk, and 
abdomen, hirsutism, hypertension, hyperglycemia, and amenorrhea. In their 
report several patients presenting similar manifestations were found to have 
basophilic adenomas of the pituitary (Cushing’s syndrome) . They believe that 
surgical removal of the adrenal tumor or partial resection of hyperplastic 
adrenal cortex may be helpful. Syndromes such as described above are con- 
sidered by some to be hypophyseal in their origin with excess of adrenotropic 
and gonadotropic hormones. In these types and in the adrenal syndromes 
of both sexes before puberty such as virilism, pseudohermaphroditism and 
pubertas precox, Howard and Grollman 15 can find no evidence that the cortical 
hormone per se is responsible for these changes. Kendall 0 reconciles some of 
these diverse views by suggesting that the manifestations noted in these 
patients may be in the nature of dysfunction of the cortical hormone rather 
than mere overproduction of normal hormone. 
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The question of leplncement thciapv in gonadal hypotnnction is un 
doubtcdlv of gicatei practical interest In this catcgorv the fen positnc 
clinical results we ha\e obser\ed have been found to occur m individuals with 
concomitant signs suggesting insufficient^ of adienal function This docs not 
ncccssmih imph that asthenia 01 undernutrition was a picrequisite The 
most mailed stimulation characterized b\ increased libido and election oc- 
cmred in a hcavih muscled middle aped male who had hypotension and mmoi 
mucous inembianc pipmcntations Associated sipns of ponadal stimulation 
alonp with general bodilv vigor and improvement in hvpotension wcie also 
noted in se\cral voung marned women Hartman, Beck, and Thom , 18 have 
also descuhed the met cased sexual vigor attendant upon lmdih and mental 
impinvcmcnt after coitical tlicnpv in patients who piesented manifestations 
of functional dciangement of the adienal pland 

Intel relationship nmonp the pituitnrv adienal and ponads aic exemplified 
in such sviuliomes as Snmnond’s cachexia A clcaicr insipht into this endociine 
disordci has been pained due to recent experimental observations upon the 
adrenotiopic and ponadotiopic hormones of the pituitaiy The conclusion of 
most investigators is that severe pituitnrv deficiencv causes ntiopliv of the 
adienal coitex In a carefulh controlled senes of experiments m rats Shu- 
mackcr and rnoi 1 '* showed that compensator hvpertiophv of the remaining 
adrenal did not occui if umlatcial adrennleetomv was done m hvpophvsec 
tomized animals Stunting of growth, mactivitv and loweiod hodv tempera 
ture resulted fiom eithci pituitaiv 01 adienal depnvation Pituitaiv trans 
plants weic effectual in pituitaiv deprivation and adienal coitical extracts 
for adrenal insufficiency Pituitaiy tiansplants wcie not effectual if entire 
adienal tissue was absent The atrophv of the lepioductivc system seemed 
to he 1 elated to the absence of the gonadotiopic hoi mono of the pituitary m 
both the hv pophv scctonuzed and adrennlcctomized animals In the light of 
such observations and numeious clinical and pathological studies the mecha- 
nism of such svndiomcs os Smimond’s cachexia becomes icasonablv clear The 
low basal metabolism and blood sugar, the hvpoplasia of the circulatorv svstem 
with hvpotension aic all appaienth 1 elated to the adrenal failiue These sub 
iccts lespond to extiacts dcuved from the pituitaiy and adrenal coitex They 
me apt to react pooily to insulin very much as do cases of Addison's disease 
As a mattei of fact the use of the adrenal cortex extiact is mgenth indicated 
in the late stages of the disease when profound asthenia and piostiation 
indicate a failing if not alreadv absent adrenal function Evidence m this 
dnection was derived from the data of a woman aged forty six years* (seiv- 
ice of Di J C Doane) who had presented the complete clinical pictuie of 
Simmoud's cachexia At neciopsy the adrenals were leplaced by unrecog- 
nizable fiagments of tissue containing some chiomaffin fiamework 

In their mcipicncv particularly m eaily life these syndromes may not be 
well defined and aie apt to piesent tiymg pioblems of diagnosis and manage- 
ment The following patient (the subject of a fuller repoit by Wohl and 
Ettelson) is an example of tins type 

•The complete details of this case are dcscubcd b> Dr Doane and Dr Gouley In a 
forthcoming report 
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J. C., a female, aged sixteen years had noticed failing appetite and strength during 
the past year. The present weight was 82 pounds which represented a loss of 25 pounds 
during the same period. There was a cessation of menstruation. Pallor was noted though 
the blood count showed only a moderate lowering of hemoglobin to 13.5 gm. per 100 e.c. 
with a normal red cell count. Pulse rate was 44 to 50 per minute, blood pressure was S2/70; 
x-ray showed hypoplasia of the heart and large vessels, basal metabolic rate was minus 34 per 
cent with a blood cholesterol of 145 mg. per 100 c.c. Blood sugar 87 mg. per 100 c.c. with a 
fairly normal glucose tolerance, though highest peak of curve was at 150 mg. She had 
none of the skin changes of Simmond’s disease but showed a slight bluish pigmentation of 
lips and roof of the mouth. Dietetic management and thyroid medication had no effect. 
Upon three injections a week of adrenal cortex extract (25 gm. per 1 c.c.) in doses of 1 c.c., 
she improved in strength, mental outlook and gained 12 pounds in about three months. 
Blood pressure increased only slightly from an average of 80/60 to 90/70. 

Another young female in a similar category with the added feature of allergy was 
also observed. The patient was an unmarried female aged twenty-four years who though 
5 feet 2 inches in height weighed only SO pounds. She suffered from asthenia and anorexia. 
In addition bronchial asthma had been present since childhood. There was a sensitivity to 
milk and wheat proteins verified by intradermal reactions and she was symptomatically 
sensitive to various meats though not strikingly reactive to skin tests. She showed a general 
underdevelopment of secondary sex characteristics; blood pressure was 95/55; basal metab- 
olism rate was -20 per cent. She slowly gained 10 pounds in about four months under 
treatment with cortical extract though not receiving the extract regularly. During this 
period the asthma was definitely improved. In this regard the recent work of Wolfram and 
Zwemerzo is of interest in that it apparently lends some support to the clinical application 
of cortical hormone in allergic states. In egg albumen anaphylaxis in normal guinea pigs, 
they found a greater proportion of survivals in those receiving cortical hormone, particularly 
when given two to six hours before the shocking dose. 

VITAMIN METABOLISM 

The uucontradicted evidence that the adrenal gland is a rich source of 
vitamin C has furthered the thought that the adrenal gland (particularly the 
cortex) was in some way connected with vitamin metabolism. It was found, 
for example, that changes occurred in some avitaminoses — atrophy in avitamin- 
osis A and hypertrophy in avitaminosis B and C. Some investigations ap- 
peared to have established the efficacy of adrenal extracts in the treatment 
of deficiency due to deprivation of vitamins B and 0. The dependence of the 
contained vitamin C upon dietary factors was noted by Siehrs and Miller 21 
who found that ascorbic acid promptly disappeared from the adrenals of 
guinea pigs on a scorbutic diet and reappeared when adequate amounts of 
orange juice were added to the diet. Recently Baena 22 found that albino rats 
could run longer in an exercise apparatus if treated with adrenal cortex ex- 
tract and ascorbic acid than if injected with cortical extract only. The whole 
situation has been critically reviewed by Grollman and Firor. 23 They found 
that under properly controlled conditions a purified cortical extract had no 
protective effect in animals suffering from scurvy or vitamin Bi deprivation. 
Likewise ascorbic acid had no ameliorating effect upon the course of adrenal 
insufficiency in rats. 

Though these results modify pre-existing views on the subject, the logical 
presentation of the authors and the controlled conditions of the study lend 
weight to the supposition that the connection between the adrenals and 
vitamins is not a direct one. On the other hand the absolute exclusion of the 
vitamin under investigation does not pertain to most human deficiencies. The 
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possibility that under such partial deprivation the cortical hormone or some 
unknown substance contained in the extracts of the gland may condition the 
amount of vitamin necessary or aid in its utilization, us suggested by Lock- 
wood and Hartman , 24 cannot therefore he altogether ignored. There is some 
resemblance also in the susceptibility to infections and intoxications exhibited 
by adrcnalcctomizcd rats and the similar susceptibility in clinical and experi- 
mental scurvy. Comparable thoughts concerning the interrelations of hor- 
mones and vitamins have been recently expressed in an editorial of the 
Journal of the American Medical Association . 25 As an incidental observation 
wc have repeatedly noted in adrcnalcctomized rats a soreness of the inner 
canthus of the eye (not xerophthalmia) on diets apparently ample in vitamin 
B complex for normal rats. The only direct effect which we have noted 
clinically was in the patient described under the heading of postoperative 
edema. In this patient a definite pellagrous like eruption disappeared within 
a few days after cortienl hormone administration and before any other change 
in diet, or therapeutics had been instituted. 'Whether a similar effect could 
he obtained with the refined hormone which wc are now using, it is not pos- 
sible to state at this time. 

POSTOPERATIVE NUTRITIONAL EDEMA 

Occasionally edema which is not related to cardinc or renal disease ap- 
pears in postoperative patients. As pointed out by Jones and Eaton , 20 the 
edema appears to belong to the category of nutritional deficiency and is usu- 
ally accompanied by hypoproteinemia. In their series it appeared after 
surgical operations upon the gastrointestinal tract and in patients with definite 
evidence of sub-nutrition. Usually large quantities of fluid had been given 
parenterally after operation in the form of salt solution. We have had occa- 
sion to note this syndrome as a postoperative complication and in each instance 
there lias been a definite concomitant state of nutritional deficiency. An 
editorial in the Journal of the American Medical Association 27 emphasizes the 
probable pathologic shift of fluids and electrolytes in such conditions. The 
possible therapeutic benefit of restoring such shift by adrenal cortex extract 
was suggested by the events in the following case history: 

H. I. It., female, aged forty-two years (service of Dr. It. Boyer and Dr. J. C. Doane), 
following a long period of Sippy diet was operated upon. The laparotomy revealed cal- 
culous cholecystitis and a cholecystectomy was performed. For several weeks thereafter 
she remained in a state of profound asthenia and with a blood pressure as low as G0/50. 
Intravenous injections of glucose and saline solutions were used but an increasing edema 
was noted. A scaly dermatitis of the neck and arms somewhat resembling a pellagrous erup- 
tion appeared. The blood urea nitrogen about one month after operation was 11G mg. 
per 100 c.c.; blood sugar, G9 nig.; chlorides 420 mg. per 100 c.c. (whole blood); the blood 
count revealed a moderate secondary anemia. Unfortunately serum proteins were not done. 

At this time adrenal cortex extract was started in daily dosage of 2 c.c. (1 c.c. = 30 gm. 
of whole gland). Within several hours after the first injection the blood pressure was 
80/60 but fell back again to 60/50 the next day. Subsequently the systolic blood pressure 
varied between 00 and 100 mm. of mercury. The edema and the pellagrous like eruption dis- 
appeared and the patient was strong enough to be discharged about one week after the 
inception of adrenal cortex injections. She succumbed later at home to a subphrenic sup- 
puration. The significant data while under treatment arc summarized in Table I. 
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Table I 


DATE 

ADRENAL CORTEX 
EXTRACT 

B.P. | 

MM. OF HG. J 

UREA N. 

MG. 

12-2 

2 c.c. 

60/50 

116 

2 hours later 

* 

80/60 


12-3 

2 c.c. 

60/50 


12-4 

2 c.c. 

90/70 

100 

12-5 

2 c.c. 

100/60 

61 

12-6 

2 c.c. 



12-7 1 

2 c.c. 

100/65 i 

33 

12-7 

2 c.c. 

100/60 

29 


BLOOD 

There are comparative!}' few reports regarding the hematologic features 
of adrenal insufficiency. Corey and Britton 28 noted that in cats the red cells 
after adrenalectomy increased from an average of 9,800,000 to 15 million per 
c. mm. In the light of the observations already mentioned, one would be 
inclined to relate this change to hemoeoncentration with resultant higher cell- 
plasma ratio. However there was also noted a fall in the leucocyte count 
mainly affecting the neutropliiles which could be raised again by the injection 
of cortical extract. It has been occasionally suggested that the use of adrenal 
cortex extract may be effective in agranulocytic syndromes. Fitz-Hugh 29 has re- 
cently commented on this possibility. We had occasion to study the effects 
of this substance in two young women and one young man during a granu- 
lopenia phase in the course of infectious mononucleosis. In one patient, a 
nurse, membranous lesions in the mouth promptly disappeared though no 
demonstrable effect on the blood picture was noted. In the second patient 
small aphthous ulcers also cleared up, asthenia improved, but the abnormal 
blood picture persisted for many weeks thereafter. Since the administration 
of the extract in each case was limited to a few injections it is not possible 
to estimate the effect of long continued administration. The possibility is 
suggested that the hormone may complement or condition some function or- 
dinarily assumed by granular leucocytes and in the absence of which the 
necrotic lesions so characteristic of agranulocytic processes are noted. This 
thought seems to be borne out by the work of Szent-Gyorgyi 30 who believes 
that the adrenal cortex is connected in some way with the oxidizing mecha- 
nism of the peroxidase system. 


INFECTION . 

The susceptibility of adrenalectomized animals to infections and intoxica- 
tions has led experimenters to investigate the possibility that adrenal function 
is an essential link in the immunity mechanism. Hartman and Scott, 31 using 
adrenalectomized rats, believe they have demonstrated that adrenal cortex 
extract exerted a definite protective effect against the chronic intoxication 
produced by suspensions of dead staphylococci and the acute intoxication 
induced by dead typhoid bacilli. Marmorston-Gottesman and Perla 32 found 
that bilateral adrenalectomy in "Wistar strain rats lowered the natural resist- 
ance to infections with Bartonella muris. However the acquired immunity 
due to a previous infection was not altered by a later adrenalectomy. 
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We have vended the observations of Hartman and Scott with lespect to 
the acute intoxication pioduced by dead typhoid baulli (Pig 1) In addition 
we hn\e found that adrcnnlectomizcd lats arc not only incapable of with 
standing the laigc doses of dead typhoid bacilli used in tliese cxpenments 
but that they also succumb duimg attempts at immunization with repeated 
giaded doses of vaccine, in contrast to the suivival of adrcnalcctomizcd rats 
tieatcd with ndienal cortex injections Theie is an obvious fallacy m apply- 
ing these obscivations to clinical infections If the whole situation is merely 
the piotcctivc oi lcplaccmcnt effect of the hoimone m an animal tin own into 
insuffieicnc\, then there is no tiue countcrpait to the ordinary couise of events 



Fig 1 — Protective effect of adrenal cortex extract against tjphold ■vaccine Intoxication in 
adrcnatectomlzed rats 

m a clinical infection On the contrary if adrenal insufficiency could be shown 
to occur in severe or protracted infections, there would be some logic in the 
application of these expenmental obseivations to the piactical therapy of 
human infections 

There are pathologic observations which suggest this possibility Dietrich 33 
has described edema of the adrenal coitex in protracted infections, corres 
ponding to the seventy of the infection there may be noted degenerative 
changes m the lipoids of the outer layeis of the fasiculai zone, the glomerular 
zone and to a lesser extent, the reticular layer Aschoff 34 states that these 
changes are particulaily noteworthy in diphtheria, scarlet fever and septic 
infections particularly those due to stieptococci Pig 2 illustrates such a case 
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from our own series. Robbins 33 reported the ease of a young woman wbo 
developed marked signs of adrenal insufficiency during a streptococcic infec- 
tion of the throat. The prompt amelioration of these manifestations after the 
use of adrenal cortex extract (Hartman) seemed to be more than coinci- 
dental. If the protection exhibited by the hormone could be shown to be due 
to actual reinforcement of the immune mechanism, this might also lend 
credibility to reports upon the favorable effect of adrenal cortex extract in 
infections. Whitehead and Smith 30 have reported upon the use of the extract 



Fis. 2. — Widespread vacuolization and destruction of the fascicular zone of the adrenals in a 
young- woman suffering from a long-standing streptococcic infection. 

in the treatment of five patients with various infections, one of which was 
tj-phoid fever. He believed that some benefit was detected. Our own experi- 
ence in this category has been limited to a few patients suffering with 
staphylococcus aureus bacteremia and in several patients with infectious 
(atrophic) arthritis. In the latter group one patient particularly illustrates 
the necessity for selecting the appropriate type of case. 


I- W, male, aged fifty-two years, suffered with a fairly generalized and disabling 
fftrophie arthritis which appeared subsequent to gallbladder surgery for calculous cholecystitis. 
There was a swarthy pigmentation which was general and not particularly characteristic of 
Addison/s disease. However, anorexia, malnutrition, a blood pressure of 70/55 and the pres- 
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tuct of In ilul libnml j ubmumn till mult <>is huggesttd tin n(*e**tU for adrenal cortex nd 
nnm*tr ition e*iccnlh «inct dietetic and other ntcimro* including \accino* ga\c no improve 
nient On injection* of 1 ct (30 gni whok gland) tunc a wetk for eight week*, appetite 
unproved, there n*w n gam in weight of 12 pounds, and the blool pro *urt remained about 
110/70 at discharge from the hospital "With weekly injection* it home the jaticnt after 
several more months reached a weight of 3 10 pounl*, representing n total gain of 20 pound*, 
blood pressure 123/80 and a surprising improument in the nrthnti* 

Comment — Though there was picsent an apparent indication for the use 
of the hoimonc in this patient and possibly m others ate haxe seen, its indis 
eliminate use in unselected cases is obxiously futile Since clinical obseiaa- 
tioiis arc fi aught 111111 the usual unceitnniti common to iinconti oiled con 
dilions, we must await fuitliei confiimation of icsults which so fai are ineiely 
snggestixe 

SUMMAR\ 


Wirtci use of adrenal coitc\ thciapx max he expected due to lccogmtion 
of mild or suhclimeal xanants of Addison’s disease cspecialh if significant 
changes in blood electrolyte pattern can be demonstiatcd Similar indica- 
tions me found in ceitnm pluriglandular distm bances such as Snnmond’s 
cachexia and othei disouleis mxohing adtenal inter lelations with pituitary 
and gonads 

The use of ndrcinl cortex m other conditions not so clearly demarcated 
is discussed Tlicse include paiticulaily shock, xitamm deficiency syndromes 
and infections Emphasis is placed upon indixulualization 1 >\ selection of 
piopei mateiial and the picsence of changes suggesting the need of adrenal 
coitical hormone 
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STUDIES ON YEASTLIKE TONGI ISOLATED FROJI PULMONARY 
DISEASE (BRONCIIOJIONILIAS)* 

Tm odor! AY Ki 11*1 r, 51 A , 51 T , Pri-scott, Am/ 

INTRODUCTION’ 

I T IS now genei.ilh lecogmzed that a liumbci o£ diseases arc caused by fungi 
Potent]} tlic ycistlikc fungi giouped undci tbo name of monilm aie stimu 
lntmg lncieasmg mtci cst as tlic etiologic faeloi in \urious diseases Progress m 
llicn study, howcici, has been hnmpcied In the lack of dependable methods of 
classifying tliem into then respect n e species 

historical 

The fust mention of tile name momlia m tbo liteiature was made by Pei- 
soon (1707 and 1801) who applied it to a gioup of twclye fungi which he placed 
into this genus The next mention was made m 1S39 when Langenbcck isolated 
the organism which we now recognize as Monilm albicans from a case of thrush 
Since then, the name monilm has oecunod m the liteiatmc fiom time to time, 
frequently undci otlioi names, such as, sacthromy ccs, parasaccbiomyccs, and 
mycoterula (Gaj, 1933) Jtonilias ha\e been isolated from Anginal secretions, 
skin infections, bone infections, abscesses, gastrointestinal tract, respiratory 
tract, maxillary sinuses, tlnush and sprue Ashfoid (1917) has repotted the 
isolation of a certain momlia fiom one hundicd cases of sprue which he has 
called Momlia psilosis 

Bioncbomoniliasis is the name gisen to infections of the respiratory tract 
caused bj any of the oiganisms of the genus Momlia The first case of this 
kind was reported by Castellam in 1905 in Cejlon, India The patient was 
employed by a Ceylon film as a “tea taster” and tlie disease was icferred to as 
“the tea tastei’s cough ” In the United States the fiist case reported was one 
by’ Boggs and Pincolfs (1915) of Baltimoic Since then, many other cases have 
been reported (5Varr, 1931, AYainock, 1930, Hay thorn and associates, 1932, 
Baskt and associates, 1934, Tanner and Tanner, 1927) The largest group was 
repoited by Flinn, Elmn and Flinn (1935) of Prescott, Arizona, who described 
nine cases Recently Ikcda (1930) reported the finding of momlia in specially 
stained sections of fatal respiratory diseases and in which the organism had 
been missed in previous examinations 

Classification of these yeastlike oiganisms (momlia) into species is a lather 
difficult problem because the methods which are axailable are not entnely re 
liable Carbohydiate feimentation and agglutination tests haie been used most 
extensn el v Both ha\ e, how e\ er, been found unsatisfactory (Brenhan, 1931 , 
AVachowiak and associates, 1934, Lamb and Lamb, 1933, 1935, Hines, 1924) 

•From the Pamsetganf Laboratory 
Received for publication June 17 1937 

A thesis for a Master of Arts degree in the Department of Bacteriology and Experiment 
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Organisms which may ferment certain carbohydrates at one time may lose, or 
gain, this ability temporarily or permanently. Agglutination tests have been 
found unreliable because the organisms sometimes aggregate spontaneously, 
probably because of their large size. 

Stone and Garrod (1931) studied precipitin tests with monilias using saline 
heat extracted antigens. They believed that the results obtained in these pre- 
cipitin tests were consistent. More recently, Lamb and Lamb (1933 and 1935) 
offered a method for precipitin tests using a carbohydrate fraction of the organ- 
ism as the antigen. The results of these tests appeared to be quite specific and 
stable. They have also presented a carbohydrate utilization test employing 
seven carbohydrates, i.e., dextrose, levulose, maltose, sucrose, xylose, galactose, 
and inulin. This method also appears to be quite reliable. 

My interest in the study of yeastlike organisms (monilia) began in 1933 
in Prescott, Arizona, when a fatal case came under the care of Flinn, Flinn, 
and Flinn with whom I am associated. Monilia had been isolated and identi- 
fied morphologically and culturally from the patient’s sputum previous to his 
death. At autopsy yeastlike organisms were isolated from the brain and the 
apices and bases of both lungs. Attempts to classify these organisms into their 
species were based entirely upon acid and gas production from carbohydrates 
according to Castellani (1928) and according to him were found to be M. pinoyi. 
Upon reviewing the literature on this subject, it was learned as indicated above 
that this is not a reliable method since the ability to ferment carbohydrates is 
a variable one. 

OBJECT AND SCOPE 

This work was undertaken with the hope of finding a more rapid and 
reliable method of classifying monilias. Certain strains of monilia have been 
tested repeatedly (1933, 1934, 1935, and 1937) for their constancy of behavior 
towards carbohydrates. This work includes the carbohydrate utilization tests, 
as suggested by Lamb and Lamb (1933, 1935) and precipitin tests with carbo- 
hydrate fraction antigens. Agglutination tests were also studied. 

METHODS 

1. Isolation of the Organisms from Sputum .' — The following method was 
used in isolating the organisms from the sputums of suspected cases of broncho- 
moniliasis. 

The patient was given a sterile jar, a mouth wash, and a bottle of sterile 
water. The mouth wash was a very dilute solution of bichloride of mercury. 
The patient was instructed to sterilize his mouth and throat with this solution, 
then to thoroughly rinse his mouth and throat with the water and expectorate 
any coughed up sputum directly into the sterile jar. If possible the morning 
sputum was obtained. 

The isolation of the organisms in the laboratory was accomplished in two 
ways : (1) White “flecks” in the sputum were picked out and inoculated on 
Sabouraud’s agar slants or plates. (2) The sputum was mixed with an equal 
volume of 70 per cent alcohol, and allowed to stand for one to one and one-half 
hours. Sabouraud’s dextrose agar slants or plates were then heavily inoculated 
with the sterilized sputum. 
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Both methods Melded equally good results A \isihlc growth of the organ 
ism could be expected m from one to thuc dijs To obtain pme cultures, n 
saline suspension of a characteristic colom was made, tins was sli caked o\er 
Sabouraud’s agar plates On these plates, the character istie round, smooth, 
laiscd and pist\ colonies can be casih distinguished from the contaminatois, 
winch aic usu ilh pigmented staplnlococu A morphologic and cultural study 
of de\en organisms from known pulmonary diseases and from two probable 
casts (Nos 19 and 21) will be found in l'igs 1 to 4 and m Table X Organisms 
ruimhers 7, S, 9, 14, la, and 22 wue isolated from 178 tonseuiti\e sputum 
specimens from cists of pulmonan diseases 

2 halation of Monilws ftom Normal Tin oats — Cultuics weic made from 
100 students at Stanford UnncisiU in this expennunt The throat of each 
student was swabbed with stuilo cotton and streaked on S ibouiaud’s agar The 
plates were incubated at 37° C foi seteial dais and then examined for xeast 
like oigamsms Tabic I shows the morphologic and cult trial characteristics of 
the thico species of the oigamsms obtained in this experiment Their numbers 
aic 10, 11, and 12 

3 Carbohythalc Vet mentation and Caibohydiatc Utilization Tests — A For 
regulai earbolndiate fci mentation tests, Durham fei mentation tubes were pre- 
paied, using a 1 poi cent concentration of the carbohjdiatc (c p ) in meat in- 
fusion hi oth The tubes weic inoculated from a twenty -four hour culture grow 
mg on SahouiaiuFs agai, and incubated at 37° C Tlic\ wcic incubated foi 
Unity da\s oi until acid and gas appeared The following caibolndrates were 
used dextiose, levulose, maltose, d galactose, sucrose, manmte, lactose, dextrin, 
rhamnose, aiabmose, adinitc, imrlm, soibitc, starch, gtyccrmc, dulcrte, msitol, 
silicm, xslosc, raffinosc, and cijtlinte In the dextrin broth the fungi de% el- 
oped extcnsi\c lmcclra The results of the tists when the caibolijdiato was 
attacked are found m Tables II, III, IV, and V All tests were made m dupli- 
cate and stained smcais weic made on all positnes to mlc out contamination 
If nn\ disagreement was found the test was repeated 

B Carbohjdiate utilization tests were earned out with dextiose, Icvulosc, 
maltose, galactose, 4} lose, sucrose, and liiulin Tubes containing 1 per cent of 
the mdiudual caibolij diates were inoculated as indicated under A abo\e and 
incubated for Unity da\s at 37° C At the end of the thirty daj period, eight 
to ten drops of each of the media weic tested foi the utilization of the carbo 
lijdrates with Benedict’s qualitatuc solution Suciose and inuliii weie first 
hjdrotyzcd with an equal numbei of drops of dilute hjdiochlonc acid before 
testing with Benedict’s solution The results are recorded in Tables IV and V, 
utilization being indicated bj © and + 

4 Picpaiatton of Pi ccipitatmg and Agglutinating So urns — Antiseinms 
were prepared by injecting rabbits with heavj saline suspensions of the oigan- 
isms Five liea\y loops from a twenty four-hour culture of the organism on 
Sabouiaud's agar were added to 10 cc of saline with 0 5 per cent phenol and 
incubated foi four or fi\e dajs at 37° C to kill the oigamsms The injections 
w ere made m three series of three doses at weekly intervals On the first day 
1 c c was injected, on the second day 2 e c , and on the third day 5 c c Six days 
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Table I 


Cultural and Morphologic Studies 
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GRAM REACTION 

ODOR 

S 

o 

a 

« 

g 

ft 

C4 

AGAR 

LEAD ACETATE 

8 

£ 

o 

P3 

o 

o 

w 

§ 

Pi 

j 

« 

ft ! 

w 

j 

to 

P 

*■1 

g 

ft : 

GELATIN 

1 

»-« 

8 

ft 

0 

O 

t~* 

v* 

§ 

ft 

GIANT COLONIES 

ft 

B 

ft 

p 

h 

to 

to 
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+ 
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to 
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1A 

+ 

Yeasty 
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pasty 

— 

Medium 

~ 
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Pine Tree 

0 

+ 


Bi run 

IB 

+ 

Yeasty 

Sedi- 

ment 
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pasty 


Medium 

*** 

Inverted 
Pine Tree 

0 

4 


Left lung 

1C 

+ 

Yeasty 

Sedi- 

ment 

White 

pasty 

— 

Medium 

' 


Inverted 
Pine Tree 

0 

+ 


Right lung 

ID 

+ 

Yeasty 

Sedi- 

ment 

White 

pasty 

— 

: Medium 

— 

Inverted 
Pine Tree 

0 

+ 


Sputum 

2 

+ 

Yeasty 

Sedi- 

ment 

White 

pasty 


Medium 

— ! 

Inverted 
Pine Tree 

Rabbit 

+ 


Rabbit 2 

2A 

4 
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Sedi- 

ment 

White 

pasty 
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— 

Inverted 
Pine Tree 

0 

+ 


Sputum 

3 

+ 
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Sedi- 
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White 
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" 
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Rabbit 
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to 
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4 

+ 
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Rapid 

— 
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+ 
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to 
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5 

+ 
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_ 
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“ ; 
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4 
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to 
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~ 
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+ 
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9 

+ 
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- 
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Rabbit 
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1935 

to 
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Rabbit 

+ 

1935 

to 
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- 
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0 

+ 
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to 

1937 
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i 
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+ Indicates positive. n indicates not done. 

- Indicates negative. • XrscHcates slightly alkaline (1937). 
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Table I — Cost'd 
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Tabie II 


1033 Biol hemic Reactions 
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© 

© 
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© 

± 
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± 
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© 
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ID 
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© 
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2 

© 

© 

© 
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© 

© 

© 


Sputum and mouth 

6 

© 

© 

© 
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Table III 


1934 Biociiemic Revctions 
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© 
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G 

© 

© 

© 

+ 
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3 

© 

+ 

© 


Sputum 

4 

© 

© 

+ 
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5 

© 

+ 

© 



© Indicates acid with gas + Indicates acid — Indicates no acid or gas 
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aftei the last dose, the rabbits were tested. If satisfactory titers of preeipitins 
and agglutinins were present the rabbits were bled. 

5 The Precipitin Test. — A. Preparation of Antigen: Each organism was 
cultivated on Sabouraud ’s agar in Petri dishes heavily inoculated for forty- 
eight hours. The growth was scraped off with a sterile glass slide and emulsified 
in 10 c.c. of sterile saline. Five-tenths cubic centimeter normal hydrochloi'ie 
acid was added and allowed to set for twelve hours with occasional shaking. 
Thereafter the mixture uas placed in a water-bath at 100° C. for fifteen min- 
utes. It was then centrifuged and the supernatant liquid drawn off. This was 
neutralized with normal sodium hydroxide and centrifuged again. The super- 
natant liquid, which served as the antigen, was then carefully drawn off. Bene- 
dict's qualitative solution indicated the presence of reducing sugars. The pH 
during extraction was 4.8. The antigens showed an average nitrogen content 
of 5 39 mg per c.c. 



Fig 1 Pi£. 2 


Fig I — Two-weeks-old growth of J!oniha albicans (31. Jitnoyi castellani) on Saboui aud’s 
ue\.uose agar 

2 -One-month-old growth of 3{oiulm albicans on SabourauiVs devtrosc agar. 

B. Precipitin Test: The following antigen dilutions were employed; Vio> 
/so? VW 3 /250r /o 00 i Vi ooo> Visom Vi <i oo> nud Visoo- Three-tenths cubic centimetci 
of each of the dilutions was carefully layered over 0.3 c.c. of the serum. Con- 
trols with a normal rabbit serum were used. The tests v ere read for precipitin 
ling formation after five minutes and were then incubated at 37° C. for one 
hour, after which they v ere read again and placed in the icebox overnight. 
Final readings were made in the morning. The results are given in Table VI 

C. Precipitin Absorption Test : To five cubic centimeters of each of the 
precipitating serums was added 5 c.c. of a heavy suspension of the organisms, 
and the mixture was shaken for one-half hour at ioo in temperature. The indi- 
vidual mixtures were then placed in the incubator for one hour at 37° C. with 
occasional shaking. Following this, they were stored in the ice box overnight, 
centrifuged and the supernatant fluid constituted the absorbed serum. Each 
absorbed serum was tested against its homologous antigen in one-half dilution 
for residual precipitating antibody. If complete absorption had taken place, the 
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nbsoibcd sciums wcic run against all of the antigens in a 1 2 dilution If anti- 
bodies icinmned the absorption Mas icpeatcd Each of tlie twenty-two stiams 
studied ga\c no piecipitatc when tested with eacli of the nine nbsoibcd seiums 
G Agglutination Tests — A Pi cpaiation of Fungus Suspensions To eight- 
een-liour cultures of the oigamsms on Suborn and ’s agai slants, 10 ec of saline 
wcic added The giouth was seiaped off with an inoculating loop and well sus 
pended About S cc of each suspension wcic placed in a steule test tube The 
suspensions wcic well shaken foi one half liom Fnc tenths cubic centimeter of 
each of the following dilutions of the antisciums was picpaicd Mo, Mo, Mo, 
Moo, Mno, Moo Mono, Mjoo, M-ioo, Msoo Fnc tenths cubic centimeter of 
the oiganism suspension was added to each seium dilution These were mixed 
well and incubated foi two houis at 37° C The tests weie lead and incubated 
o\ei night in the ice box Final leadings wcic made m the moinmg The results 
of these agglutination tests aic gnen in Table VI 




Fig - 3 — A twontj four hour growth In dextrin broth Note the jeastlihe budding - cells 
Fig 4 — A four weeks old growth m dextrin broth A ole the extensive mjcellal develop 

ment 


B Agglutination Absoiption Test • To 5 cc of a 1 10 dilution of serum, 
5 cc of a \ery hcaty suspension of the oiganism wcie added This mix tuie was 
shaken foi one half liotu and incubated at 37° C foi two houis with occasional 
shaking It w as then placed in the ice box o\ei night, centufuged and the ab 
soibed seium diawn oft Bach seium was tested with its homologous oiganism 
for completeness of absoiption If this was incomplete, the absoiption was 
icpeated If the absoiption bad been complete, 05 ec of the absoibed serum 
was added to each tube containing 0 5 ec of the oiganism to be tested It is 
important especially with nioinlia to lia\c saline conti ols of each of the organ- 
isms as well as noimal rabbit seium conti ols, because of the tendency to spon- 
taneous agglutination The lesnlts of the agglutination absoiption tests of the 
22 strains w ith each of the nine absorbed serums w ere negatn e, that is no ag 
glutination took place 
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DISCUSSION 

A study of Table I reveals tliat the monilias used in this study are from 
four main sources : (1) Sputum in pulmonary diseases. (2) Autopsy materials 
No. 1A, IB, 1C, ID, and 2A. (3) Normal throats. (4) Minor upper respira- 
tory conditions. 

Eleven of these organisms are definitely known to have their origin from 
sputums in cases of pulmonary disease ; two others, No. 19 and 21, are probably 
also from pulmonary diseases, as indicated by the information obtained with 
the cultures. Six of the 11 definitely known organisms isolated from pulmonary 
diseases (No. 7, 8, 9, 14, 15 and 22) were obtained in the examination of 178 
consecutive cases of pulmonary infections. This result indicates that 2.93 per 

Table IV 


1935 Biochemic Reactions and Carbohydrate Utilization 


SOURCE 

STRAIN NUMBER 

DEXTROSE 
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© 

+ 

+ 

+ 

- 

- 

+ 
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- 
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© 
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+ 

+ 
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- 

— 
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1C 
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© 

© 

+ 

+ 

+ 

- 

- 
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© 

© 

+ 

+ 

+ 

- 

- 

- 

— 
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© 
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© 
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+ 
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- 

- 
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+ 

- 
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— 
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9 

© 

© 

+ 

+ 

+ 
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- 

- 
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10 

© 

© 

+ 

+ 

+ 

+ 

- 

- 

- 

— 
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11 

© 

© 


+ 

+ 

+ 

- 

- 

- 

— 

Normal throat 

12 

© 

© 

+ 

I- 

+ r 

+ 

- 

— 
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4- 


© Indicates acid and gas, and carbohydrate utilization. - Indicates no acid or gas. 
+ Indicates carbohydrate utilization and acid. * Indicates not completely. 


cent of all pulmonary diseases may be caused by monilia. In two instances both 
monilia and Mycobacterium tuberculosis were found in the same sputum. The 
monilias thus found are No. 3 and 6. (No. 6 was lost in 1934.) These two 
oiganisms are not included in the six mentioned above as found in 178 sputum 
examinations. The patients in whose sputums both of these organisms were 
demonstrated grew progressively worse in spite of the best care and treatment 
possible. This indicates that a mixed infection of monilia and Mycobacterium 
tuberculosis is a very serious combination. 

Three monilia cultures (No. 10, 11, 12) were obtained from the throats of 
100 apparently normal individuals, indicating that monilias are found in the 
throats of 3 per cent of normal persons without causing any apparent ill effects. 
The organisms recovered from cases originating in miner upper respiratory 
conditions are No. 13, 16, 17, 18 and 20. 
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Tlio lcsults of flic enltmal and morphologic studies of all the momlias 
lecorded in Table I, show piacticnllj no difleienec in cither of these char 
actcnstics The onlj differences ohsencd wcic in the cases of No 2, 8, and 13 
w Inch produced a veij slight alkalinitj in litmus milk on one occasion (1937) 
and a variation m the rate of growth of some of these strains, No 3 and 18 
being ratlici slow, while No 4 and 8 wcte latlici lapid in their deielopment 
The abilitj of the oiganisins to attack caibohjdiates with acid and gas 
pioduction and acid production alone is demonstrated in Tables II, III, IV, 
and V A studj of these tables lev cals the fact that some of the organisms 
lancd m this lespect at the time of then isolation ic, No 1, 1A, IB, 1C, ID, 
2, 2A, 3, 4, 5, and G, while No 7 to 12 inclusive showed variations in sulisc 
quent tests No 13 to 22, inclusive, weic tested onlj once (1937) and it is there 

Turn: V 
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© 

+ 

+ 

4- 
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4- 

— 
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*1 

© 

© 

© 

+ 

+ 

+ 

- 

- 

- 

- 

Sputum 
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+ 

+ 

4- 

- 

— 

4- 

- 

Sputum 

5 

e 

© 

© 

+ 

•f 

4- 

- 

- 

4- 

— 

Sputum 

7 

© 

© 

© 

+ 

4- 

4- 

— 

- 

4- 

- 

Sputum 

S 

© 

© 

© 

+ 

+ 

© 

- 

- 

+ 

— 

Sputum 

9 

© 

© 

© 

+ 

+ 

4- 

- 

- 

- 

- 

Normal throat 

30 

© 

© 

© 

+ 

4- 

4- 

- 

- 

— 

- 

Normal throat 

31 

© 

© 

© 

+ 

4- 

4- 

- 

- 

_ 


Normal throat 

32 

© 

© 

4- 

4- 

f 

© 

- 

- 

- 



© Indicates acid and gas and carbohydrates utilized 
+ Indicates acid and carbohydrates utilized 
- Indicates no acid or gas and caiboliy drates not utilized 


foie unknown whether or not they maj vaij later m this icspect The most 
stukmg variation was demonstiated bj the momlia 8 which gamed the ability to 
produce gas fiom levulosc, maltose and sucrose and lost the ability to attack 
lactose with acid production Three organisms acquned the power to produce 
gas from levulosc (No 5, 7, and 8), while eight wmre able to accomplish this in 
maltose (No 4, 5, 7, 8, 9, 10, 11 and 12) and only two in sucrose (No 8 and 
12) Dextnn, arabmose and lactose weie not consistently attacked 

A study of Tables IV and V, which present results for the utilization of 
the seven carbohydrates, dextrose, levulose, maltose, galatose, sucrose, xylose, and 
inulin, in a method suggested by Lamb and Lamb (1935) reveals the fact that 
no variation occurred in two tests made in 1935 and 1937 and that all organ 
isms studied utilized all but inulm and thus fall in Group 1 (Lamb and Lamb), 
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v. hich is comprised of iff. albicans, M. psilosis and M. Candida. Since these 
organisms are pathogenic they should be considered as M. albicans (ill. pinoyi, 
castellani). 

An examination of Table VI reveals that satisfactory concentrations of both 
precipitating and agglutinating antibodies were obtained in all of the animals 
injected in this study, and that the titers of the antiserums for the precipitins 
were consistently less than those of the agglutinins. This indicates that the 
specific carbohydrates are not as good antibody stimulators as the proteins. 
This variation is most strikingly demonstrated by monilia 8. In Rabbit A70 the 
precipitin titer resulting was 1 :50 and in Rabbit A71 it was 1 :100, in these same 
rabbits the agglutinin concentrations obtained were 1 :2000 and 1 :4000, respec- 
tively. The concentration of 1 :50 was the lowest obtained for the precipitin 
serums and 1 :4000 was the highest recorded for the agglutinins. 


Table VI 

Rabbit Immunization Results 


RABBIT 

NUMBER 

STRAIN 

NUMBER 

PRECIPITIN 

TITER 

AGGLUTININ 

TITER 

CONTROL 

NOR. SERUM 

CONTROL 

SALINE 

A5S 

i 

1:100 

1: 500 

0 

0 

A59 

i 

1:250 

1: 500 

0 

0 

AGO 

1A 

1:100 

1: 500 

0 

0 

AG1 

1A 

1:100 

1: 500 

0 

0 

A72 

IB 

1:100 

1: 500 

0 

0 

A 73 

IB 

1:100 

1: 500 

0 

0 

AG2 

1C 

1:250 

1: 500 

0 

0 

AG4 

2 

1:250 

1:1000 

0 

0 

AGS 

o 

1:250 

1:1000 

0 

0 

A74 

2 A 

1:250 

1: 500 

0 

0 

AT o 

2A 

1:250 

1: 500 

0 

0 

AGG 

5 

1:500 

1:2000 

0 

0 

A67 

5 

1:500 

1:2000 

0 

0 

AGS 

10 

I :100 

1:2000 

0 

0 

AGO 

10 

1:250 

1:2000 

0 

0 

A70 

S 

1:50 

1:2000 

0 

0 

A71 

s 

1:100 

1:4000 

0 

0 


Precipitin absorption tests with each of the twenty-two strains with each 
of the nine absorbed serums developed in this study gave negative results. 
Not in one instance could any sign of a precipitate be detected. This lack of 
precipitation indicates that they are all very closely related strains. 

Agglutination absorption tests with the 22 strains with the same nine ab- 
sorbed serums gave the same results as the precipitin absorption tests did. No 
spontaneous agglutination was observed. It is believed that the use of young 
cultures (not more than eighteen hours old) and thorough shaking prevents 
this objectionable reaction. 

Agglutinating and precipitating absorption tests with known species of 
monilias, therefore, furnish a rapid and dependable method of classifying 
yeastlike fungi (monilia). A slow but also dependable method is that of testing 
their ability to utilize dextrose, levulose, maltose, galactose, sucrose, xylose, and 
inulin according to the method of Lamb and Lamb (1935). 
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SUMM \R\ AM) CONCLUSIONS 

The obsenations made diuing this stud} maj he summanzed as follows 

1 Thiee pci cent o£ apparentl} nounal indiudunis in the gioup tested 
haibot monilns in then tin oats 

2 The incidence of pulinonai} disease caused l>} these oigamsms in 178 
cases was 2 93 per cent 

3 The abilit} to attach cmbolndiatcs with acid oi with acid and gas pro- 
duction is not a i cl table cntciion foi the classification of these fungi 

4 Carbohjdratc utilization tests according to the method of Lamb and 
Lamb (1935) showed no \niiation in two tests, two jeais apait The tests 
showed that all stiams studied weic identical and that the} fall into Gioup 1 
(Lamb and Lamb) and Gioup 2 (Sto\al and Bubolz, 1932) This gioup is 
composed of 1/ albican*, M p*ilo*is and M Candida 

5 Piccipitm and agglutinin absoiption tests demonstiatcd that the organ- 
isms weic scrologicalh identical 

G It is bclic\cd that the leliablc results of the caiboh}diate utilization tests 
combined with precipitation and agglutination reactions furnish a dependable 
method for the classification of these }cnstlikc oigamsms 
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CORONARY DISEASE IN DIABETES MELLITUS* 


Aaron M. Lefkovits, M.D., New York, N. Y. 


I T IS a well-known clinical fact that diabetes mellitus and disease of the coro- 
nary vessels are often associated. In 1864 Seegan 1 commented upon the oc- 
currence of angina pectoris and diabetes in one patient. Since then; and espe- 
cially during the past ten years, there lias been accumulated a considerable 
amount of literature dealing with different aspects of this clinical problem. 
S. A. Levine 2 believes that among the disease entities that are etiologically re- 
lated to coronary thrombosis, diabetes is second in importance only to a previ- 
ously existing hypertension. In 500 cases of diabetic autopsies, I. M. Rabino- 
vitch 3 found that of those individuals whose diabetes lasted five years or more, 
80 per cent had cardiovascular disease, regardless of the age of the patient and 
severity of the disease. Shields Warren' states, “I have yet to see a diabetic at 
autopsy, or to read a protocol of a diabetic, whose disease lasted five years or 
more, free from arteriosclerosis, regardless of age.” Blotner 1 found that of 77 
diabetic patients who came to autopsy, 45 per cent had well-marked diseases of 
the coronary vessels, while of 450 nondiabetics, only 21 per cent had definite 
lesions in the coronary arteries. Root 5 found advanced coronary artery disease 
at autopsy twice as frequently in diabetics as in nondiabetics. Of 249 consecu- 


tive autopsies above the age of fifty years examined by Natlianson, 6 there were 
8.2 per cent showing extensive coronary sclerosis as compared with 52.7 per 
cent in the diabetic series of 100 autopsies. 

The present work represents a study of the histopathologic appearance of 
the coronary vessels in diabetic and nondiabetie hearts of comparable age peri- 
ods, and it consists of three parts : 

1. Examination and histologic study of coronary vessels in 31 diabetic hearts. 

2. Examination and histologic study of coronary vessels in nondiabetie 
hearts of comparable age periods. 

o. Statistical analysis of the incidence of coronary artery disease in dia- 
betic a nd nondiabetie patients at autopsies at The Mount Sinai Hospital. 


•From the Laboratories of The Mount Sinai Hospital. 
Received for publication, June 18, 1937. 
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Methods and Materials . — Tlie hcaits were fixed in 10 per cent formalin- 
saline according to the technique described by Gross, Epstein and Kugel, 7 ’ 8 and 
sections were cut from the left coronary artery about 1 cm. fiom its ostium; one 
from the left anterior descending branch about 2 cm. fiom the ostium; one fiom 
the right circumflex coronary artery, 1 cm. from its ostium, and one from the 
posterior descending branch about 1 cm. below the auriculoventrieular sulcus. 
The sections were imbedded in 10 per cent gelatin and kept in the incubator at 
38° C. for twenty-four horns, followed by imbedding in 20 per cent gelatin for 
another twenty-four hours under similar conditions, and then cut by the frozen 
section method. The cut sections were stained with hematoxylin followed by 
Sudan III. ‘Duplicate sections were imbedded by the usual paraffin method and 
stained with hematoxylin-eosin and "VVcigcrt f s clastica method. 

Coronary Arteries of Diabetic Hearts. — The ages ranged between forty-four 
and seventy-eight, and in addition, there was one patient six years of age and 
one of twenty years of age. Tlicie were G eases in the fifth decade, 9 in the 
sixth decade, 11 in the seventh decade, and 3 in the eighth decade. The six-vear- 
old patient was a boy who was known to have had diabetes for two years and 
to have died in coma. Macroseopicallv, the coronary arteries of this heart were 
smooth and appeared normal throughout ; micioscopically they showed very mild 
sclerosis of the intimn, but no deposition of fat. The twenty-year-old individual 
also died in coma and the duration of diabetes was not obtainable. Macro- 
scopically, the vessels of this heart showed a few small yellowish fiat plaques, but 
appeared normal otherwise, while microscopically, they showed only a moderate 
degree of sclerosis and no fat deposits. 

Gross examination of the coronary vessels of the remaining 21) hearts showed 
mild degrees of sclerotic changes in 8 hearts and marked to extenshe sclerosis in 
the remaining 21 hearts. Of the latter, 7 presented acute thrombotic occlusion 
of one of the coronary branches. Microscopic sections of the coionaiy vessels of 
all of these cases showed \\cll-de\ eloped intimal thickening. This intimal thicken- 
ing varied in width from 3 to 16 times that of the media of the corresponding 
vessel. The thickening consisted mainly of an increased amount of loose connec- 
tive tissue, clastic tissue elements, collagen, and the deposition of lipid mate- 
rial, as stained by Sudan III. There were no qualitative differences found either 
in the different vessels of the same case or in the vessels of the different cases. 
Neither were there found any significant differences in the vessels obtained from 
the heaits of different age periods or changes that would be characteristic of the 
duration or severity of the diabetes. However, there seemed to be a quantitative 
difference inasmuch as the longer the duration of the diabetes and the older the 
patient, the more marked were these changes, and the eight cases which grossly 
presented mild alteration, showed similar changes, but to a lesser degree. These 
changes were more marked in the left anterior descending branch of the left 
coronary artery and in the right circumflex coronary artery; they were least de- 
veloped in the posterior descending branch of the right coronary artery. 

Coronary Arteries in Nondiabctic Hearts . — -Twenty hearts removed fror 
nondiabetic patients at autopsies, but with well-developed coronary artery fin 
ease, were selected for study, in order to compare the lesions found in jrlie^ 
vessels with those found in the diabetic hearts of similar age periods. ( 'Ther, 
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were five cases in each of the fifth, sixth, seventh, and eighth decades. The 
extent and character of the intimal sclerosis and the deposition of lipid material 
differed in no way from those found in the diabetic hearts. There was not found 
any single criterion or change that would make it possible to differentiate the 
coronary vessels of the diabetic heart from those of the nondiabetic heart with 
well-developed coronary artery disease. 

Statistical Analysis of Seven Hundred Consecutive Autopsies . — In Table I, 
the incidence of coronary artery disease and diabetes mellitus in 700 consecutive 
autopsies at The Mount Sinai Hospital is classified according to the different 
decades. It is seen that the highest incidence occurs in the fifth, sixth, seventh, 
and eighth decades. In the 402 nondiabetic patients between the ages of forty 
and eighty, 128 hearts with well-developed disease of the coronary arteries were 
found at autopsy, an incidence of 31 per cent, while among the 29 diabetic pa- 


Table I 


AGE 

TOTAL NO. 
AUTOPSIES 

NON- 

DIABETICS 

CORONARY SCL. 

IN NON- 
DIABETICS 

DIABETES 

MELLITUS 

CORONARY 
SCL. IN 
DIABETICS 

0-10 

10S 

107 


i 


10-20 

33 

33 




20-30 

48 

48 

3 



30-40 

71 

70 

10 

i 


40-50 

127 

124 

20 

3 


50-60 

126 

119 

35 

7 

4 

00-70 

129 

116 

59 

13 

9 

70-S0 

49 

43 

32 

6 

0 

S0-00 

9 

9 

6 



Totals 

700 

669 

165 

31 

18 

40-S0 

431 

402 

146 

29 

18 


tients there were 18 hearts with well-developed disease of the coronaries, an inci- 
dence of 62 per ecfnt. That is, coronary artery disease was found twice as fre- 
quently in the hearts of diabetic as in the hearts of nondiabetic patients. 


DISCUSSION 

Prom the foregoing, it is seen that there is no essential difference demon- 
strable by these methods — AYeigert’s elastic and sudan fat stain— between vessels 
of diabetic hearts and those of nondiabetics with well-developed disease of the 
coronary vessels. It seems likely, therefore, that the pathogenesis of vascular 
disease found in diabetic hearts is essentially similar to the vascular disease 
found in the vessels of nondiabetic hearts with well-developed disease of the 
coronary vessels. This view is supported by the work of Earl K. Lehnherr, 0 
who conducted chemical analysis of 25 diabetic aortas, 25 nondiabetic aortas, and 
6 children's aortas and found that the changes were similar in the diabetics and 
nondiabetics, but that there is a greater deposition of lipid, a more marked 
change in the lipid allocation (increased proportion of the total lipid as choles- 
terol and a diminished proportion of the total lipid as fatty acid and as 
phospholipid) and a higher calcium and phosphorus content in the diabetic 
aorta. The cholesterol content was 8.07 gm. per cent in diabetics as compared 
with 4.8 gm. per cent in nondiabeties. The source of the lipid remains unknown. 
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Joslm 10 fa\ois the thcoij that the cholesteiol, illicit is mctciscd in the diabetic 
blood, is the bisis of the \asculat change Leai} n claims to ha\c been able to 
lepioducc all the stages of human atlieiosUciosis in the coionan ai tones in the 
] .dibit In ft iding cholistctol, and he points out that such lesions do not occiu 
spontaneously m labbits The ksions pioduccd \aiicd in diftuent anmnls in 
then c\t t nt mid siuiiIa , this unintiou is computable to the difteiemcs exhibited 
In Jmman beings Ll.ii.a ntahes the intuesting observation that man is the only 
.mini d that tats hotli iggs and milk, the most common somccs of cholesterol, 
thioiighout his cntiic lifetimes and man is the only animal that dies in caily life 
fiom coionan seluosjs I M Kabmoutth -1 also fa\ois the idea that excess blood 
cholcstciol in the cnculating blood is an impoitant ctiologic factor m the pioduc 
tion of aiteuoscleiosis m the young diabetic By caieful deteimination of plasma 
cholesteiol, lie found an ultimate association between caichoAasculai disease and 
Inpcieholesteiolemin, and lie states that “deposition of cholesterol and its esteis 
does not neccssarih leqrnic a high cholesteiol content but depends upon the 
ability of t he blood to Keep in solution a substance m I nch is piobabh in a state 
of stipcis itmntion ” In tins connection, it is inteiosting to note the work of 
T Rathciy and S Doubiow,’" A\ho found that the lipoids m the ultima aie 
mainh dciuatnes of pilimtic and steal jc acid, while in the ad\cntitia, dema- 
ti\es of olue aeul aie abunduit 


sinnr \n\ 

1 Tlic miuoscopic api>caiaucc of Ansuildi disease in t he coionancs of 
diabetic licai ts is similai to that of nondiabctic licai ts with well dc\ eloped disease 
of tlic toiomiy acsscIs 

2 The incidence ot coionan ai ten disease m 21) diabetic patients at The 
Mount Sinai Hospital upon whom autopsies weic performed was G2 per cent as 
compaicd with 31 pci cent m 402 nondiabetic patients between tlic ages of foity 
and eight} 

Hote The writer wishes to th ml Dr Louis Gross, Director of f lie Laboratories nt 
Tlic Mount Sinai Hospital, for his nnn\ valuable *iuggeMinn‘» 
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befiques, Compt rend rle la Snc d bid 113 r >( ]0°'' 



356 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


were five eases in each of the fifth, sixth, seventh, and eighth decades. The 
extent and character of the inlimal selerosis and the deposition of lipid material 
differed in no way from those found in the diabetic hearts. There was not found 
any single criterion or change that would make it possible to differentiate the 
coronary vessels of the diabetic heart from those of the nondiabetic heart with 
well-developed coronary artery disease. 

Statistical Analysis of Seven Hundred Consecutive Autopsies . — In Table I, 
the incidence of coronary artery disease and diabetes mellitus in 700 consecutive 
autopsies at The Mount Sinai Hospital is classified according to the different 
decades. It is seen that the highest incidence occurs in the fifth, sixth, seventh, 
and eighth decades. In the 402 nondiabetic patients between the ages of forty 
and eightj’, 128 hearts with well-developed disease of the coronary arteries were 
found at autopsy, an incidence of 31 per cent, while among the 29 diabetic pa- 


Table I 


AGE 

TOTAL NO. 
AUTOPSIES 

NON- 

DIABETICS 

COnONAPvY SCL. 

IN NON- 
DIABETICS 

DIABETES 

MELLITUS 

COKONAKY 
SCL. IN 
DIABETICS 

0-10 

108 

107 


1 



33 

33 




20-30 

48 

48 

3 




71 

70 

10 

1 


40-50 

127 

124 

20 

3 



12G 

119 

35 

7 

4 

00-70 

129 

110 

59 

13 

9 

70-80 

49 

43 

32 

6 

5 

S0-90 

9 

9 

6 



Totals 

700 

669 

165 

31 

IS 

40-S0 

431 

402 

146 

29 

IS 


tients there were 18 hearts with well-developed disease of the coronaries, an inci- 
dence of 62 per ec'nt. That is, coronary artery disease was found twice as fre- 
quently in the hearts of diabetic as in the hearts of nondiabetic patients. 

DISCUSSION 

From the foregoing, it is seen that there is no essential difference demon- 
strable by these methods — TVeigert’s elastic and sudan fat stain — between vessels 
of diabetic hearts and those of nondiabetics with well-developed disease of the 
coronary vessels. It seems likely, therefore, that the pathogenesis of vascular 
disease found in diabetic hearts is essentially similar to the vascular disease 
found in the vessels of nondiabetic hearts with well-developed disease of the 
coronary vessels. This view is supported by the work of Earl K. Lehnherr,® 
who conducted chemical analysis of 25 diabetic aortas, 25 nondiabetic aortas, and 
6 children’s aortas and found that the changes were similar in the diabetics and 
nondiabetics, but that there is a greater deposition of lipid, a more marked 
change in the lipid allocation (increased proportion of the total lipid as choles- 
terol and a diminished proportion of the total lipid as fatty acid and as 
phospholipid) and a higher calcium and phosphorus ‘content in the diabetic 
aorta. The cholesterol content was 8.07 gm. per cent in diabetics as compared 
with 4.8 gm. per cent in nondiabeties. The source of the lipid remains unknown. 
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Results 


RAT 

AGE IN 
DAYS 

WEIGHT 
IN GM, 

DIET 

DURATION 
OF DIET 

IN DAYS 

RED BLOOD 

CELL COUNT 

PER C. MSI. 

OF BLOOD 

hemoglobin 

PER CENT AS 

COMPARED TO 
HUMAN* 

CONDITION OP RED 
BLOOD CELLS 

1 

32 

52 

Stock 

Since 

weaning 





or 

70 

Whole milk 

35 

4,030,000 

30 

Very hypochronmt- 
3c, irregular in 
size and shape 


75 

101 

Whole milk and 
meat powder 

S 

5,510,000 

45 

Normal 


92 

130 

Whole milk and 
meat, powder 

25 

S, 920 , 000 

93 

Normal 

o 

301 

32 

100 

•18 

Whole milk and 
meat powder 

Stock 

34 

Since 

weaning 

10,000,000 

115 

Normal 


(U5 

84 

Whole milk 

34 

0,080,000 

50 

Hypochromatic, ir- 
regular in size 
and shape 


75 

02 

Whole milk 

43 

5,540,00 0 

ss 

Very hypochromat- 
ic, irregular in 
size and shape 


87 

114 

Whole milk and 
meat powder 

12 

9,000,000 

03 

Normal 

3 

107 

32 

100 

4S 

Whole milk and 
meat powder 

Stock 

32 

Since 

weaning 

9,900,000 

112 

Normal 


59 

SO 

Whole milk 

27 

0,130,000 

09 

Hypochromatic, ir- 
regular in size 
and shape 


71 

88 

Whole milk and 
meat powder 

12 

7,920,000 

100 

Normal 


303 

128 

Whole milk and 
meat powder 

30 

8,900,000 

119 

Normal 


*100 per cent equals 1G.9 gm. hemoglobin per 100 c.c. of blood. 


CONCLUSION 

Lean beef from the round is an excellent source of iron for the treatment 
of secondary anemia produced by malnutrition. The iron apparently is in a 
readily available form. 



the ];rn:cT or niriii pisotein diets on the kidneys or r its 


Li o K Csxtpiu u. M D , Cmcuio, In 


R ECENTLY time Ins been considerable contioscrss ns to the effect ot high 
protein diets m the human bullies Most ilimcians and espccnlh metal) 
olists who me ill aetne eontaet mill lieplnitie patients beliese that a high pio 
tcin diet will not liijuic the limnnl bullies and that such a diet plass no lole 
m the etiologs of the saiious loims of mflnmmators and dogonontisc disc isos 
of the bidms High piotem diets hast been fed to eainisoious animals ssitli 
out producing anatomic bidncj damage and to hcihisorous animals with the 
production of extensile pcimaneiit ien.il injurs As the metabolism of the lat 
is similai to that of the human, this animal was chosen foi the following feed 
mg experiment 

rift} healths white female lats fiom the IVistai stt.nn, -10 onls tssents 
eight da}s old and 10 one humlied and twents (lass of age, weie fed a until 
tionalls adequate high piotem diet for one Iiundud and lifts dass A\ heieas the 
diet of most American people contains appioximatcls 10 jici emt of the total 
cncig} saint as piotem ciloncs, the following diet eontains 11 pa cent of tin 
total fuel saliu as pintail ealoius Ail isoss of food was bipt ill the eigis 
at all turns 


toon 

Wtoi NT IN 
100 CM OF 

1 tTION 

» \i no 

min \te 

mm in 

> \T 

c UCILM 

1HOS 

I HOI IS 

11 ON 

\\ lit lc wlic it 

„S0 

27 t 

5 5 


0017 

0 101 

0 00- 

Oita 

°~) 0 

2° i 

5 G 

HI 

0 021 

oi-o 


Mont powder 

no 



13 5 



0 0S3 


Gelatin 

5 7 



5 2 

mBm 





"i cast 

30 

3 2 

3 4 

01 

0 001 

0012 

0 001 

Calcium tirbomte 

1 3 





0 520 



Sodium chloride 

1 0 









Col li\or oil 

1 0 





3 0 



K 

1 erne eitr itc 

0 01 


— - 

— 






lot'll 

100 00 

52 0 

33 0 

5 - 

0 It 2 

0 425 

0 01 

( done \nlut 


JOS 0 

324 0 

47 O 




Tot d i done \ due — 

7 1 








After feeding foi one hundicd and lifts da}S the animals weie m fine 
nutiitional condition Tlics weie then billed bs gas, the bidne}S lemoscd at 
once, fixed in Zcnber’s solution, embedded in paiaffin, sectioned scnall}, and 
stained with hematoxjlin and cosin The scnal sections weie examined care 
full} and no es ulcnee of bidne} patholog} found 

CONCLUSION 

A high piotem diet when fed to cithei joung oi adult normal lats foi one 
hundicd and fifts dass sail not produce anatomical lesions m the lcidne} 

•I>rom the Dei ailment of Medicine of Rush Medical College of tic Unhersit) of 
Chicago and the Presbj terlan Hospital In Chicago 

Received for publication June 18 1037 

3<>1 









THE UTILIZATION OF CALCIUM BY BATS * 1 


Leo K. Campbell, M.D., Chicago, III. 


D URING recent years the statement that ealcinm in forms other than that 
found in milk is not utilizable by the mammalian organism has gained 
widespread publicity. Of course clinicians who daily treat parathyroid dis- 
ease, tetany, Paget’s disease, osteomalacia, ulcerative colitis, scurvy, rickets, 
and allergic diseases with inorganic calcium know the fallacy of the statement. 
Two years ago during a study in our laboratory of the dietary influence on the 
kidney function in dogs, six animals were fed only raw meat, cod liver oil, 
sodium chloride, and calcium carbonate for six months. Two females went 
through full-term pregnancies. At the end of the experiment the long bones 
were x-rayed and no evidence of calcium absorption could be found. With 
this information it was thought advisable to feed two groups of rats, one a diet 
in which the source of calcium was from a supply other than milk and the 
other a diet in which milk was a large source of calcium. The calcium contents 
of the two diets were identical. Tables I and II give the diets used. 


Table I 


Diet A 


POOD 

AMOUNT IN 

100 om. or 
RATION 

CARBO- 

HYDRATE 

PROTEIN 

FAT 

| calcium 

phos- 

phorus 

IRON 

Whole wheat 

3S.00 

27.4 

5.o 

8BFJMI 


0.101 


Outs 

35.00 

23.4 

5.0 


K 

0.139 

■ 

Meat powder 

15.00 

___ 

13.5 




B . 

Gelatin 

5.70 




mm- 

WBSM 

... 


Yeast 

! 3.00 

1.2 


0.1 

0.001 

0.042 


Calcium carbonate 

1.30 

___ 


_ _ 





•Sodium chloride 

1.00 



^BHSB 





— 

Cod liver oil 

1.00 


flHNB 

1.0 

fSniH 



i — 

Ferric citrate 

0.01 


■ 

iKh'^B 


— 


Total 

100.00 

52.0 

31.0 

■k&ib 

0.562 

0.425 


Caloric value 


208.0 

124.0 

47.0 | 




Total caloric value 

— 379 








Table II 


Diet B 


POOD 

AMOUNT IN 
100 CM. OF 
RATION 

CARGO' 

HYDRATE 

protein 

FAT 

CALCIUM 

PHOS- 

PHORUS 

IRON 

Whole wheat 

IBB2S i^B 

21.6 

4.2 

0.6 

0.014 

nl i 9R 

0.002 

Oats 


16.S 

4,0 

1.8 


BT{ \ 9 

0.001 

Meat 

^BtnR B 


9.0 



■ 

0.002 

Milk 

jySI 

9.3 

6.6 

7.1 

K'M’-ha 

BsjC \ 9 


Gelatin 

BUB 


4.6 







Yeast 

3.00 

2.2 


0.1 

0.001 

0.042 


Sodium chloride 

Cod liver oil 

1.00 

1.00 



in 


— 

— 

Ferric citrate 

0.01 







■ Sf 

Total 

100.00 

48.9 

29.S 


0.557 

0.573 


Caloric value 

Total caloric value — 

— 411 

195.6 

119.2 

96.3 


. . I. 



. ‘From the Department of Medicine of Rush 
Chicago and the Presbyterian Hospital in Chicago. 
Received for publication, June 18. 1937. 
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CYMPBILL UTILI/YTJON 01 CYICIUM BY R YTn 


3G3 


Tui disease fiec female i.its fiom the AVistar stiain wcie placed on each 
diet The uts \uip tuontj tight tins old and utic fed ioi one hmidted and 
lift} da}s An e\uss ol iood yy.is kept m the cagts at all tmus 

Aft ci blood counts wcie made, Hit animals wlil mcmciated and the ash 
analyzed foi calcium b} the \olumctne oxalate method and foi phosphorus by 
the nmmonaphthol sulphomc acid method 

REfeUi TS 

At the end of the expeument the blood count and hemoglobin yygic noimal 
and all the animals appeared health} 

Tyble III 

Cylcium Ayailabll is Sourers Orurr Tiiyn Milk 


m 

WEIGHT AT END 

or r-’U’Eriiirvr 

IN CM 


Y\ FIOIIT OF 

CYICIUM I 
IN CM 



PEP CENT OP 

riiosrnorus 
in Asn 


102 

0 271 

J 50 ) 

40 

0 413 

7 

B 

ISO 

7 031 

2 8S3 

41 

1 0 400 , 

G 

C 

190 

7 211 

2 9G0 

41 

0 42S 

G 

D 

23G 

8 9G0 

3 7G7 

42 

0 400 

4 

F 

200 

7 441 

3 125 

42 


6 

I' 

22S 

S2C0 

3 304 


0 444 

5 

G 

ISO 

7 301 

2 701 

37 

0 405 

G 

II 

17G 

7 331 

3152 

43 

0 428 

6 

I 

Died beforo experiment was completed 



J 

1 Pied before experiment was 

completed 



Ay erage 




10 


0 


T\nLr IV 

Calcium Ayailable in Sourers Includinc Milk 





WEIGHT OP 

CYICIUM 

IN CM 


WEIGHT OF 

rnosrnorus 

IN CM 

PEP OFNT OP 

Piiospnorus 

IN ASH 

AA 

19(i 

7 12- 

- 778 

0 


5 

BB 

ion 

7 03S 

" 175 

40 

0 °S7 

5 

CO 

ior 

7144 

2 7SC 

"0 

0 444 

G 

DD 

1S4 

( "21 

2 330 

37 

0 42S 

7 

EE 

1SS 

C5S0 

2 60S 

41 

0 438 

7 

FF 

204 

7 G31 

3 137 

41 

0 42S 

G 

GG 

20G 

GS20 

2 524 

30 

0 414 

5 

HH 

18S 

7 281 

3 OSS 

42 

0 334 . 

5 

n 

200 

7 230 

2 892 

40 

0 387 


jj 

168 

0 401 

2 560 

40 

0 387 

6 

Avenge 



40 


C 


SUMMARY 

Tlie calcium and phosphorus content of the ash of rats fed foi 150 dajs on 
a diet -which contained no milk was identical to that of lats -which were fed the 
same diet in which milk was substituted foi a pait of the food and all of the 
calcium caibonatc 

CONCLUSIONS 

Fiom the abo\e data one must conclude that calcium m physical and chem 
leal forms othei than that found in milk is utihzable bj the mammalian organism 














NORMAL GLUCOSE TOLERANCE TESTS* 


Bernard A. Watson, M.D., Minneapolis, Minn. 


D URING the last five years at the University of Minnesota Students' Health 
Service any ease of glycosuria occurring during an examination was studied 
further by a glucose tolerance test.f As this investigation progressed, the ques- 
tion was continually raised as to what constituted a normal glucose tolerance 
test in healthy young adults. In most studies purporting to give "normal” 
blood sugar values, the figures have been obtained on a large number of patients 
both bed and ambulatory in type, of different age, weight, and degree of illness. 
The mean findings have been determined and assumed to be normal. It seemed 
important then that a series of glucose tolerance tests be done, large enough to 
be statistically significant on normal people of a given age group under certain 
standard conditions. The purpose of this communication is to report such a 
study. In the literature Gray, 1 whose figures are widely accepted, reported that 
normally the fasting blood sugar value was SO to 120 mg. per 100 c.e. ; that it 
should not rise above 180 mg. after ingestion of glucose (the average rise, 140 
mg.) and that the blood sugar in three hours should be equal to or below that 
of the fasting period. In the May 15, 1937, issue of the Journal of the American 
Medical Association- in answer to a question on the significance of glycosuria and 
certain blood sugar values, the following excerpt from the answer is quoted. 
"A fasting blood sugar of over 120 mg. per hundred c.c. with glycosuria indi- 
cates diabetes. The maximum normal blood sugar in a sugar tolerance test 
(ingestion by an adult of 100 gm. of dextrose) should not exceed ISO mg. at 
one hour and should drop to 140 mg. at two hours.” 

Herman, 3 after a thorough review of the literature, concluded that by using 
any blood sugar method the fasting blood sugar should not exceed 110 mg.; that 
the rise after ingestion of glucose should not be more than 200 mg.; and that 
the blood sugar in two hours should he 110 mg. or less. 


Tahu: i 

(In all tables figures expressed as milligrams of sugar per 100 c.e. of blood) 


_ MEAN pasting */_. HOUR 1 HOUR 2 HOURS 3 HOOTS 

Cutaneous blood sugars 95.0 105 137 97.7 79.9 

Venous blood sugars 92.2 151 122 85.4 78.4 

Uiiterenee between cutaneous 2 8 14 15 12 3 1-5 

and venous sugars ’ 


Cavette and Seljeskog* in 1933 reported a comparison of venous and cu- 
taneous sugars obtained during glucose tolerance tests on 21 normal individuals. 
They had their subjects fast twelve to fourteen hours, after which they obtained 
a fastin g blood sugar and the patient, ingested 50 gm. of glucose dissolved in 


tA complete analysis of these data will bo reported at a later date. 

University *of aHnnesotm'" 0 "' ° f Preventive Medicine and Students' Health Service of the 
P.eceived for publication, June 19. 1937. 

HospiteIs Sente<i * n Part before tlle seneral staff meeting- of the University of Minnesota 
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W Vl^ON NOKMMj ON COM TOIllCWU HSfs 30") 

2'>0 t < oL wain , thej Hun obtained blood sugars at uifu\als oi one 1) ill lioiu, 
one horn, two hours, ami (hire hours atlei 1 lie dunk Table 1 Minimal i/cs 
then usults 

Cavclte and Sscljcskog, 4 as iai as tan be dcteinumd, iiad the onlj rcpoil m 
the litciatmc of glucose tolciancc tests doiu on he.iltln joung noimal individ- 
uals in which the Gibson 1 imuomcthod was used Tins same method was used 
m otn investigation Tliat eeitam factors maj influence the blood sugai value 
obtained dining a glucose tolemnce test is well known Malnuos 5 and bweenj 
Into shown the efTeet ot diet on the glucose tolciamc test Joslin, 8 Willi mis and 
Dick, 9 Von Xoidccn and Isaacs 10 Jmc demonstiated tint eeitam diseases, mfee 
tions 01 metabolic distuib mces mat cause a use in t he glucose tolcianec uuve 
Alalmios'’ has pointed out the effect of age and Staid) 11 has diawn attention to 
the influence of modeintc exercise Om c\])cneiice m common with that of 
other observers is that some dings taken preceding the test nun raise blood 
sugar \alues Because the afoununtioncd factois nm affect the results ob 
tamed in glucose tolerance tests, it is obvious that tliev should be eliminated 
bcfoic the icsults obtained can be intcrpicted as noimal Hence an individual 
consulting a phjsician in Ins office oi an out patient clime cannot be considered 
“normal' 1 and should not sene as a subject foi the dctcimuntion of noimal 
blood sugar values during a glucose tolerance test 

Up to 1932 tlicic had been no lcpoits in the litciatme of blood sugai detci 
intuitions In the Gibson mieiomcthod during a glucose tolerance test on noimal 
soung adults* This fact prompted the beginning of the investigation, the 
icsults of winch aic icpoitcd in tins communication 

i nocLDum 

Anj student volunt cuing as an experimental subject was questioned as to 
age, familj Justoiv of diibctis, weight, diet, picvious lustoij of gljcosmm, 
ding ingestion, and gcncial health If the subject give no lustoij of previous 
ghcosuna or drug ingestion, was citing a noimal diet, and, on a complete plies 
ical examination, was found to be in good health, lie oi she was then given i 
glucose toleiancc test 

TECHNIQUE 

The subject ale dmnci at G 00 pm the evening preceding the test, spent a 
quiet evening and had nothing bj mouth until 8 00 am on the daj of the test 
At that time fasting v enous blood and mine samples w ere obtained The patient 
was then given 100 gm of glucose dissolved in 250 e c of water, blood and urine 
samples were taken one half hour, one hour, two liouis and two and one half 
hours after the dunk, and amljzed for glucose t The subject was kept at lest 
dm mg the test and watei intake was restneted to three ounces aftci each 
blood sugai 

Two laboratoij technicians weie employed m this investigation, one doing 
blood sugai analyses on 38 subjects, and the other analyzing results on 45 

•Normal young: adult in this instance means that there was no historj of gbcosuria 
presence of disease or a disproportionate amount of carboln drate fat or piotein in the 
diet 

tGlbson micromethod for blood sugar Benedicts qualitative test for urlnarj «ugai 
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DATA 

Of the total number of normal subjects given glucose tolerance tests (83), 
77 were males and 6 were females (Table II). The ages of this group ranged 
from eighteen to twenty-eight, the average age was 20.45 years. A family his- 
tory of diabetes was present in 10 subjects. Glycosuria during the glucose 
tolerance test occurred in nine subjects, only two of whom had a family history 
of diabetes. There were 49 males in the normal weight group, 20 in the over- 
weight group, and 8 in the underweight group. The average daily diet con- 
sisted of: Carbohydrate, 300 to 400 gm. ; fat, 90 to 120 gm. ; and protein, 60 to 
DO gm. 


Tabu: II 

Results of Blood Sugar Determinations on S3 Normal Cases 



PASTING 

l/> HOUR 

1 HOUR 

2 HOURS 

23/, HOURS 

Mean 

Standard deviation 

02.00 

12.45 

134.87 

24.71 

114.64 

29.30 

91.51 

19.72 

83.55 

18.06 



Table III 




Glucose Tolerance Tests of 10 Normal Persons With a Family History of Diabetes 


fasting 

J /A HOUR 

1 HOUR 

2 HOURS 

23//. HOURS 

Mean 

93.3 

143.7 

125.6 

90.1 

74.4 


Table IV 

Mean Blood Sugar. Values of the Nine Individuals Who Showed Glycosuria on One or 
More Occasions During the Glucose Tolerance Test 


* 


FASTING 

3/Z HOUR 

1 HOUR 

2 HOURS 

2 3// HOURS 


Mean 

96.S8 

155.66 

155.0 

106.44 

88.55 


DISCUSSION 

To determine normal blood sugar values for the glucose tolerance test the 
first requisite is a normal subject, e.g., one free from disease and on a known' 
diet. A second prerequisite is an accurate blood sugar method and competent 
technicians. The close approximations of the results obtained by the two tech- 


Table V 

Comparison of the Results of Two Technicians 




FASTING 

1// HOUR 

1 HOUR 

2 HOURS 

2 % HOURS 

Technician A ( 
38 cases 1 
Technician B | 
45 cases 1 

’ Mean 

[ Standard deviation 
[ Mean 

[ Standard deviation 

90.64 

8.91 

92.71 

14.99 

135.94 

20.15 

132.76 

26.25 

111.94 

23.39 

115.51 

29.17 

90.50 

18.20 

90.78 

18.23 

82.50 

17.18 

83.29 

12.03 


nicians doing tliis study and the consistent results one may obtain by the Gibson 
method are demonstrated in Table V. The mean blood sugar values obtained in 
this investigation are below those generally accepted as normal in the literature. 

This study was started in the hope that the findings would enable one to 
predict whether or not any single glucose tolerance test was abnormal or vary- 
ing within normal limits. When the mean values and variation from the means 

/ i ■) 
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had bien determined statistical!} foi the noimal gioup then tohi.mcc tests as 
an ell as all initial tolerance tests being done routmeh on subiects with gh cosuit i 
(tins stud\ mentioned in opening paingiaph) ancip placed m one of the the 
gioups listed below 

Gioup I in which the highest blood sugar aftci ingestion ot glucose was 
from two to thiec or mote standaid donations fiom the calculated noimal mean 
(Table II) 

Group 11 in which at least two of the blood sugais duiing the test wcic two 
to three or more standard donations al>o\c the coiiesponding mean of the 
noimal senes 

Gioup III m which at least thiec of the blood sugar. \ allies wuc two to 
three oi moic standard donations abo\c the coiiesponding mean of the noi 
null sei ics 

Gioup IV m which at least foui of the blood sugai \ allies weie two to tluee 
01 mote standaid donations aboAe t he toncsponding mean of the noimal senes 

Gioup 1’ in which all fi\c blood sugais weie two to tluee oi mote standaid 
donations nbo\e the noimal mean of the senes 

The noimal gioup and some bundled and lift a initial glucose tolcianec tests 
weie so classified and were studied fuithci l>\ means of other glucose toleiance 
tests at inter \als of si\ to twehe months oaci a penod of two to font a ears 
One could assume that a subject with a toleiance test classed m Gioup I would 
June less chance of dc\ eloping a fuithci disliubince of toleiance than an nidi 
ndual with a Gioup III ciu\c and comcrsih an indindml with a Gioup V 
test would June a much less chance of iccoecnng a noimal test thm one m 
Gioup II oi III, etc This assumption in the mam was found to he collect but 
not in a huge enough liumbci of cases so that the gioup classification could be 
used nccuiatcl} to determine whethci oi not am gieen test was noimal and that 
the mdmdual with such a test need pa\ no further attention to it 

Numeious statistical foimulns weie then applied to the initial cm\e to do 
tciminc whether oi not thej could nccuiateh predict the then Known outcome 
of anj gi\en case Di Tieloar, 1 ” Assistant Fiofessoi of Biometn at the Urn 
\ersitj of Minnesota, was one who suggested ceitam foimulas that might be used 
It should be noted that the behavior of each succeeding tolerance test had aliead\ 
been deteimmcd duiing the >eais this stud} was being earned out so that thcic 
was a definite check on the cffitacA of each foi inula tiled It was found the 
more complex the formula the less liable it was to pi edict the correct outcome 
From this statistical stud\, howcAer, I disco\crcd one foimula which aeciuatch 
predicted whetliei oi not one an as dealing with a noimal toleiance test m about 
ninety to ninety fi\c pci cent of Hie cases studied The foimula is as folloA\s 
x = fasting + highest + 2 y 2 houi blood sugai a allies expressed m mg pei him 
dred cc of blood dmded by tluee In interpreting the results if x is alien c 
140 the glucose toleiance test should he classed as abnormal until pioAed other 
aviso b} further tests and clinical obser rations In border line eases pist aboAe 
or below 140 one should studA fiuthei anj indiudual case bcfoie a final con 
elusion is diaAvn If the figure is aboAe 145 to 150, one is almost ceitam to be 
dealing with a disturbance in glucose toleiance Since the original obsenations 
on one hundred and fifty toleiance tests an ere done the foimula has continued to 
aid the Avnter m lus interpretation of ovei five hundied tests, thus its depend- 
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ability seems established. It should be remembered, however, that any formula 
may fail in any single instance. 

Other incidental though interesting findings in this study are the high inci- 
dence 10.8 per cent (9 of S3) of glycosuria occurring during a tolerance test on 
healthy young adults (Table IV). The fact that normal people with family 
history of diabetes do not have evidence of a disturbed glucose tolerance test 
has been frequently observed. 


Table VI 


Results of Glucose Tolerance Tests on Male Subjects, Male Subjects in Normal, 
Over- and Underweight Groups* 




PASTING 

14 noun 

1 HOUR 

2 HOURS 

214 HOURS 

Normal weight f Mean 

49 cases ) Standard deviation 

91.17 

12.27 

135.01 

25.90 

114.38 

27.51 

88.07 

19.24 

82.90 

19.89 

Overweight 

20 eases 

\ Mean 

l Standard deviation 

94.50 

9.90 

135.50 

25.19 


95.50 

19.61 

83.50 

12.20 

Underweight 

8 cases 

f Mean 

\ Standard deviation 

91.50 

17.99 

122.75 

15.70 

9S.03 

23.15 


81.03 

17.08 


‘Normal welght=90 to 110 per cent of normal weight as calculated from standard in- 
surance tables. 

Overweight=:Over 110 per cent of normal weight as calculated from standard insurance 
tables. 

Underweight sunder 90 per cent of normal weight as calculated from standard Insurance 
tables. 


Comparing the normal, over- and underweight groups (Table VI) one sees 
that in the first two groups the half-hour blood sugar values are the same while 
in the underweight group it is lower. No conclusions can be drawn from these 
findings as the series is too small. It is interesting, however, that the over- 
weight group ’s blood sugar values are practically the same as the normal weight 
group ’s. 

CONCLUSIONS 

1. Eighty-three subjects between the ages of eighteen and twenty-eight, in 
good health and on a diet of 300 to 400 gm. of carbohydrates, 90 to 120 gm. of fat, 
and 60 to 90 gm. of proteins, were given a glucose tolerance test. The mean 
blood sugar values (expressed in mg. per 100 c.c. blood) were: Fasting, 92; V 2 
hour, 134.8; 1 hour, 114.64; 2 hours, 91.51; 2 1/0 hours, 83.55. 

2. The figures are below those generally accepted as normal. 

3. Statistical formulas cannot be applied to a single glucose tolerance test 
to predict accurately the ultimate clinical prognosis of a patient with a dis- 
turbed carbohydrate metabolism. The formula : 

x fasting + highest -t- 2 14 lir. blood sugar values expressed in mg./lOO c.c. blood 

3 

is more accurate than any other statistical formula that was tried. If x exceeds 
140, the patient should be observed for evidence of further disturbance of the 
glucose tolerance test. 

4. The Gibson micrometliod of blood sugar determination is a satisfactory 
method. 
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5 One finds on doing glucose dctci munitions on urines collected during the 
glucose toleinncc test that gheosum is not uncommon, c g , 9 cases or appro\i 
match 11 per cent of the group showed glycosuria duung the test 

G Although the o\ ci weight gioup is small (20 eases), it seems that m young 
adults obesitv docs not picdisposc flic individual to a distuihcd cubohydiatc 
metabolism 

7 In oui senes subjects with famih histoiy of diabetes showed no evidence 
of diminished eaibohvdiatc metabolism as dctci mined by the glucose tolerance 
test 


Note \cl non lodgment i<* hen given to Dr II S Dielil, Dean of tho Umver*utv of 
Minnesota Medical School, for hi** suggestions regnrding the statistical approach to this prob 
lem Our appreciation to Mrs Glad vs Denson II in«en, Mi**** Mirmn Lij>«cr our blood chemist*’, 
Mic«es Grace William**, Marv Rvan who obtained the blood ■samples and Miss Martha Lavell 
who did many of tho various statistical annh«cs during this stud} 
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1IYPERPR01EINEMI V IN MULTIPLE MYELOMA* 


A E Euler, MD , vnd W M Fowler, MD , low i Cn\, Iowa 


H YPERPROTEINEMIA as a manifestation of multiple myeloma has been 
reported so frequently in the past few y eais that it is being considered as 
one of the impoitant points in the diffeicntial diagnosis of this condition This 
association was fust emphasized by Peilzwcig, Dclrue and Geschickter 1 m 1928 
although Jacobson” m 1917 found 7 86 per cent of a substance he believed to be 
Bence Jones piotcin in blood obtained fiom the heart of a patient who had died 
of multiple mvclomn and Pubiam 3 in 1925, reported a case with a total protein 
of 8 7 pel cent AYe liav e been able to find 52 eases of multiple myeloma with 
hyperpiotememia almost all of winch have been lepoited since 1928 (Table I) 

•From the Department of Internal Medicine State Universitj of Iowa 
Received for publication June 22 1937 
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The normal values for plasma proteins range from 6 to 8.7 per cent, 7 ’ 15 35-37 so 
that a total plasma protein of 9 per cent or over may he regarded as a definite 
increase. We have included in Table I only those cases in which the protein 
content of the plasma reached or exceeded this figure. The highest total protein 
reported was 18.37 per cent (Case 32). In those cases in which a protein parti- 
tion was done the albumin fraction was usually found to be within normal limits 
but the globulin fraction was consistently increased. The fibrinogen varied 
from normal to very high levels. Complete absence of serum albumin was foimd 
in one case (.Case 38), but the patient’s blood fibrinogen was 8.42 per cent. 
Although extremely high globulin values were occasionally found, there is no 
agreement as to which globulin fraction is responsible for this increase. It has 
been shown that the accurate differentiation of euglobulin and pseudoglobulin I 
and II is difficult 38 and that the results may vary with a. difference in the dilu- 
tion of the serum 30 and with different techniques. 30 In the reported cases the 
euglobulin was usually greater than the pseudoglobulin, although the reverse was 
true in Cases 36 and 39. The hypcrproteinemia apparently is not due to the 
presence of Bence-Jones protein, for most investigators have not been able to 
detect its presence. However, Jacobson 2 found 7.86 per cent of Bence-Jones 
protein in blood removed postmortem and Cantarow 20 found 5.2 per cent in a 
case (Case 40) with a total protein of 11.3 per cent. Shirer, Duncan, and 
Iladen 8 apparently demonstrated Bence-Jones protein in large amounts in their 
two cases. Gabbe 40 detected 0.42 per cent of this protein in the blood of a pa- 
tient who showed 30 per cent Bence-Jones protein in the urine and small amounts 
have been found in the blood by other investigators. 41-45 It has been suggested 
that Bence-Jones protein is easily excreted by the kidney due to its relatively 
small molecular weight and therefore does not accumulate in the blood. 20 Bence- 
Jones proteinuria was sought for in 35 of the reported cases and found in 23 of 
them. 

The general incidence of hyperproteinemia in multiple myeloma cannot be 
ascertained accurately from Table I for these patients were deliberately selected 
for report because they showed hyperproteinemia. The blood protein may reach 
or exceed 9 per cent not only in multiple myeloma, but also in kala-azar, 46 
syphilis, 40 myelogenous leucemia, 25 “a toxic infectious lesion of the central 
nervous system,” 47 lymphogranuloma inguinale, 34 large kidney tumors, 48 sarcoid 
of Boeck, 40 and in lymphosarcoma. 34 In Rowe’s case of inguinal lymphad- 
enopatliy 50 the total protein was found to be approximately normal but rose to 
10.4 per cent after venous stasis had been produced in the arm. 

The blood protein studies which we made on 10 patients with multiple 
myeloma are summarized in Table II. It vail be noted that hyperproteinemia 
(total protein over 9 per cent) occurred in 3, or 30 per cent of the 10 cases. In 
3 additional cases (Cases 5, 6, and 7) the total protein was over S per cent, but 
these values must be considered within the upper limits of normal. In the cases 
with a distinct hyperproteinemia, the albumin fraction was either normal or 
slightly below and the increase in the total protein was due chiefly to globulin. 
The fibrinogen was increased in Cases 2, 7, and 8 but was approximately normal 
in the others. In all but the first 3 cases there was an alteration in the normal 
albumin-globulin ratio, with actual inversion of the ratio in four instances ( Cases 



FFLL1 R 1 0\\ LLIt H1PFBPB0TUMMH IN MULTIPI F M\FLOM\ 


371 


Table 1 

Blood Puotfsn Studies From the Utluatui l 
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6, 8, 9, and 10). The blood was not examined for Bence-Jones protein, and no 
attempt was made to fractionate the globulin. Examination of the urine revealed 
Bence-Jones protein in five cases. 

Hypoproteinemia has been reported in multiple myeloma by Chester. 51 In 
two cases he found a total serum protein of 3.58 per cent and 4.74 per cent, re- 
spectively. He believed that all cases of multiple myeloma would eventually 
show these low values if the studies were carried out late in the course of the 
disease and in support of this he cited the case of Thannhauser and Krauss 52 in 
which the blood protein fell from 6.12 per cent to 4.49 per cent in four months. 
Our observations do not substantiate this idea because, although the majority 
of the determinations were made in an advanced stage of the disease, they gave 
normal, or high, values. In Case 7, with a proteinemia of 8.86 per cent, the de- 
terminations were made two days before death, and in Case 10 the determinations 
made ten days before death showed 11.59 per cent total protein. In Cases 4, 5, 


Table III 

Blood Chemical Studies in Various Conditions Involving the Skeletal System 


1 
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and 6 the total protein was normal one month before death. Although we can- 
not be sure that a drop in the blood protein had not occurred, it is evident that 
hypoproteinemia was not present. 

There are several phenomena which may be encountered in the routine ex- 
amination of patients that suggest the presence of hyperproteinemia. Unusual 
rouleaux formation or actual autohemagglutination occurring on wet or dry 
blood smears was noted by Keimann 9 and by Pool’d. 20 Difficulty or inability to 
count the erythrocytes because of the formation of a granular precipitate when 
the blood was mixed with Hayem’s solution was observed by Reimann, 9 Bon- 
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mgci, 10 Jacobson, 04 and Fooid 20 The appeaiance of a heavy milky precipitate 
when blood seiuin was heated picpmatoiy to doing a Wassermann test was noted 
b\ seicinl mustigntois * 41 44 Unusmlli lapid coagulation of the blood was 
lcpoitcd by Johansen 1V In Case 10 of oui senes there was maiked rouleaux 
ioimation on fixed blood smcais but no difficulti was encountered m doing eithei 
the eiythiociti count oi the 'Whsseimann test 

Table III gnes the icsults of blood chemical studies in 14 cases with other 
types of skeletal lesions Iljpeipiotemeima (9 pei cent or more) did not occur, 
although the total piotem leached 8 8 pel cent m one case of Ewing’s tumor 
Absolute hipuglobiilmemia was not found, but the albumin globulin latio was 
reversed in 7 easts The fibnnogen i allies were all within normal limits The 
fact that cliaih defined by pcipiotemcmia and hipciglobulmemia seem to be 
limited to multiple nneloma may be useful m the ditUiential diagnosis of mul- 
tiple lesions ini oiling the skeletal system 

Seium calcium and phosphoius dctciminations in the 10 cases of multiple 
nneloma mo shown m Table II It will be noted that in 5 of them there was an 
meicase of the seium calcium to 12 pei cent oi o\ci, and that m 3 of these 5 
cases t licit was an associated incicnsc m the inoiganic phosphoius In the otliei 
7 eases the phosphoius \alues wcie cither normal oi slightly aboic These ob- 
senntions aic in agi cement with those of Gutman and othcis 30 who recently 
lepoited 4 casts of multiple lm cloma with an mu eased seium calcium but with 
nonmil oi slighlli delated phosphoius lalues In an extensne icucw of the 
lituatuie tlu i toilet ltd 10 aelditiomil eases piesenting similai fcatuics Refer- 
ence to Table III hoiuiu shows that this is not limited to multiple myeloma, 
foi marked In puealeenua was piesent m one ease of Ewing’s tumoi (19 30 per 
cent) and in a ease of caiunoma metastatic from the stomach (18 50 pel cent) 
In neithci of these was the seium phosphoius greatly altcied These observa 
tions me of i .due m differentiating multiple myeloma or otlicr malignancies in- 
i olung the skeletal system fiom hipeipaiathy roidism m winch there is, as a 
lulc, an increased blood calcium but a lowered phosphoius content 32 

Renal function studies oi blood nitiogen estimations weic made m 8 of the 
10 cases in oui senes (Tabic II) Dccicased ability of the kidney to concentrate 
the urine was piesent in Cases G and 9 and a loweicd urea clearance was found 
m Cases 5, G, 7, and 9 One patient (Case 10) piesentcd all the manifestations 
oi lenal insufficiency and died m iiienna with a eicatinmc of 10 2 and a uiea 
nitrogen of G4 mg pci cent The blood piessme was noimal and tlieie was no 
clinical evidence of arteriosclerosis Repeated examination of the mine showed 
a persistent albumimuia but Bence Jones piotein was nevei detected Histologic 
examination of tins patient’s kidneys lciealed only a minoi degiee of arterial 
thickening A majority of the glomeiuli showed no appieciablc alteration and 
only a -very few were hyalmized There was an extensile mciease in the intei 
stitial fibrous tissue and a \ ery r slight amount of chronic inflammatory' reaction 
The most striking alteiations occuiied in the tubules Many of these contained 
dense hyaline easts, some of which weie surrounded by zones of loose granular 
hyalin debus, but no mateual of a ciystallme natiue w r as found m the easts A 
few giant cells of the foreign body type were located adjacent to the casts and 
witlnn the lumina of the tubules Other casts weie surrounded by zones of 
desquamated tubular epithelium and clusters of neutrophiles Some tubules w T ere 
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dilated but contained no casts whereas others were constricted and atrophic. 
Beneath the pelvic epithelium there were lymphocytes, plasma cells and a few 
eosinophiles. It is possible that some of the kidney scarring was the result of an 
ascending infection but it seemed probable that the significant changes were as- 
sociated with the casts in the tubules. 

Hamman 53 stated that renal insufficiency with nitrogen retention but with- 
out an elevated blood pressure was characteristic of multiple myeloma, and that 
under these circumstances a careful roentgenologic study of the skeletal system 
should always be made. Geseliickter and Copeland 30 estimate that renal lesions 
are present in 70 per cent of the eases of multiple myeloma. Although the 
blood pressure was usually normal, hypertension occurred occasionally. They 
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Blood Studies in 10 Cases of Multiple Myeloma* 
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♦These cases are in the same order as in Table II. 


found also that the kidney was smooth and white and on microscopic examina- 
tion showed pronounced tubular degeneration. They attributed contraction of 
the kidney and glomerular changes to a secondary sclerotic process. Bell 54 in 
1933 described the kidney changes in eleven cases of multiple myeloma and 
thoroughly reviewed the literature on this phase of the subject. He found that 
renal insufficiency was a frequent complication hi the advanced stages of mul- 
tiple myeloma. In his opinion, the only direct effect of multiple myeloma on the 
kidney is the formation of casts composed of Bence-Jones protein which obstruct 
the tubules and cause them to become atrophic. Obstruction of large numbers of 
the tubules leads to extensive atrophy of the cortex and, eventually, to renal in- 
sufficiency. The renal changes which we found in our case were the same as those 
described by Bell 54 in so far as the histological alterations are concerned, but it 
is doubtful if the tubular casts were composed of Bence-Jones protein, for we 
were unable to demonstrate the presence of this protein in the urine in spite of 
repeated attempts to do so. 

The hematologic features of multiple myeloma are not striking and are in 
'-rt'o way diagnostic (Table IV). The severity of the anemia will depend upon 
the" amount of bone marrow involvement and the duration of the disease. The 
- liemoglobin and erythrocytes are diminished about equally with the result that 
the edlor index approaches unity. In our cases the total leucocyte count varied 
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from 2,850 to 11,100, ami thcie \\<ib no discernible iclatioiislnp between the 
leucopema ami the ilegiee of reduction jji the number of the eijthiocytes Two 
patients ({ asis 4 and 9) showed a few myelocytes in the penpheial blood and 
in Case 4 nmli did erytluocyks woe picsent Although a inajont\ of the 
eases piestnlcd an essentially noimal difteientml leucocyte count it must be 
icali/id that abnormal alls appeal occasionally 
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1 Hypispiotommi i was found in 3 of out 10 eases of multiple myeloma 
and m addition tw lane collected 52 cases fiom the literature 

2 The fait tbit Inpeipiotememm and hypeiglobulmemia aie practically 
limited to multiple nmlonn mn\ he useful in the difleientml diagnosis of mul- 
tiple h sions imoh mg the skeletal system 

3 IhpcicaUuma togithei with a noimal oi slighth mcieased inoiganie 
soium phosphoius is fitfjmnlh found m multiple nnclonn, hut may oeem with 
otliei hone lesions 
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AN UNUSUAL BACILLUS FROM A CASE OF 
BACTERIAL ENDOCARDITIS* 


Uivrwi rnnMVN, MD, Cimuio, III 


A PREVIOI SL\ undeseubcd bacillus was obtained on thice difteicnt ocea 
sums 1 1 out the blood stream of a patient with bactcunl cndocaiditis 
Its souite and pmtal of entry me not Known 

c\si insTon\ 

The patient xxns i thirty Jot xtarold worn in when first «een in the tlimc At the age 
of thirteen years she hud tonsillitis and sore throat* These were followed bv an attack of 
swelling tenderness and ruhus<j of several joints Ascites nnd ulema appeared after the 
acute attack of rheumatism She was toll she had heart disease At the age of sixteen her 
tonsils were removed Mie mimed at twent\ four xcirs of nge nnd went through two preg 
nancies, at tncntx six and thirtx ycirs without difficulty The patient gained 35 pounds 
during tlio latter pregnancx and then voluntarily reduced her weight to 101 pounds She 
nexcr felt strong ngun and began to Imc rnild dypsnca on exertion During the five months 
prior to her admission to Billings Hospital she had several bouts of perspiration associated 
with sensations of chilliness She had a cough that was products e of mucopurulent sputum 
for three weeks just before hospitalization Although the pitient was in bed she experienced 
dull aching pain oxer the precordmm for a fexv days before admission Sho nlso had pain jn 
the right costovertebral angh and described her urine as being “unusually dark “ Several 
weeks before she was first seen a finger tip was tender and swollen 

The ndmi««ion examination revealed n sick looking, undernourished, dyspneic woman 
whoso temperature was 100 4* F The pulso rate was 30S/min , the respiratory rate was 
20/min and the blood procure was 112/50 The diastolic range was poorly defined and may 
have been loxver Other Bahcnt features of the examination included scattered petcchiao in 
the akin, a large, hy-pcractivc nm * a I'tvge firra palpable spleen The precordium heaved 
8j nchronouslv with the lmart beat A systolic thrill wns palpable over the npc\ of tho heart 
The apical thrust was diffu B c and prominent The second sound was not heard at the aortic 
region A loud sjstobc murmur was audible oxer the entire precordium A short, faint 
diastolic murmur wn* detected over the aortic region replacing the second sound The 
pharvnx was not inflamed 

The laboratory procedures gaxe the following results On Mnj 8, May 14, and August 
5, 1036 blood cultures xiere taken On each occasion a bacillus was obtained in pure eul 
ture Agglutinations with the patient's serum against the typhoid, paratyphoid and B 
abortus groups were positixo only with the E typhosus antigen m a dilution of 3/20 The 
others were entirely negative 

Stereoscopic xrays of the chest showed the heart to be “slightly less than 65 per cent 
oversize by film tracing “ Earl) congcstixe changes were reported in both lungs 

Besides a tachycardia of 100/mm an electrocardiogram showed broad P waves m all 
leads and T, to be low in amplitude 

The blood Kahn xvas weakly positixe and tho Wa«sermann was negative 
From May 8 to May 15, 193u, while the patient was >n the hospital, the leucocyte count 
varied from 9,100 to 11,100 cell/cmm The differential count showed a mild absolute in 
crease m polymorphonuclear leucocytes A moderate secondary anemia xvas present at all 
times 
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AN UNUSUAL BACILLUS FROM A CASE OF 
BACTERIAL ENDOCARDITIS* 


Uusrui Fhimiin, MD, Chic too, In 


A PREVIOUSLY undesuibcc! bacillus was obtained on thicc diflcient occa 
sums fiom the blood sticam of a patient with baUennl ciulomulitis 
Its bouuc am! junta! of entn nic not Known 

cvse iiistoii\ 

Tlic patient vvns i thirty fin vcaroll worn in when first •■ecu in tlic clinic At the ago 
of thirteen years she hud tonsillitis nnd sore throat* These were followed b\ un attack of 
swelling tenderness, and rednt«a of several joints \scjte* and edema appeared after the 
ncutc attack of rheumatism She was told she I ml heart disease At the age of sixteen her 
tonsils were removed She married nt tvrcnt\ four venrs of nge and went through two preg 
nancies, at twenty sir ind thirt\ vear*, without difficulty The patient gamed 35 pounds 
during the latter pregnnncv and then voluntarily reduced her weight to 304 pounds She 
never felt strong again nnd began to hare mild dvpsnea on exertion During the five months 
prior to her admission to Billings Hospital sho had several bouts of perspiration associated 
with sensations of chilliness Sho had a cough that was productive of mucopurulent sputum 
for three weeks just before hospitalization Although the patient was m bed she experienced 
dull aching pnm orer tho precordium for a few days before admission She also Ind pain in 
the right costovertebral angle and described her urine as being “unusually dark ” Several 
weeks before she was fust seen a finger tip was tender nnd swollen 

The admission examination revealed a sick looking, undernourished, dyspneic woman 
whoso tempornturo was 100 4° F The pulse rate was lOS/mtn , the respiratory rate was 
20/mm nnd the blood [ rc«*ure was 332/50 The diastolic range was poorly defined nnd may 
Im\6 been lower Other salient ft. iturcs of the examination included scattered pctcclnac in 
the skm, a large, hyperactive heart and n largo firm palpable spleen Tho precordium heaved 
synchronously with the heart boat A systolic thrill was palpable over tlic apex of tho heart 
The apical thrust was diffuse and prominent The second sound was not heard at tho aortic 
region A loud svstohe murmur was audible ovei the entire precordium A short, faint 
diastolic murmur was detected over the aortic region replacing the second sound The 
pharynx was not inflamed 

The laboratory procedures gave the following results On May 8, May 14, and August 
5, 193G blood cultures were taken On each occasion a bacillus was obtained an puro cul 
turc Agglutinations with tho patient's serum against tho typhoid, paratyphoid and 2? 
abortus groups were positive only with the E typhosus antigen m a dilution of 3/20 The 
others were entirely negative 

Stereoscopic x rays of the chest showed the heart to be “slightly lc 5 s than G5 per cent 
oversize by film tracing” Early congestive changes were reported m both lungs 

Besides a tachycardia of 300/mm an electrocardiogram showed broad P waves in all 
leads and T 3 to be low in amplitude 

The blood Kalin was weakly positive and the Wa«sermann was negative 
From Miy 8 to May 35, 3930, while the patient was in the hospital, tho leucocyte count 
v mul from 9,100 to 13,100 cell /c mm Tho differential count showed a mild absolute in 
crease in polymorphonuclear leucocytes A moderate secondary anemia was present at all 
tunes 
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The urinary findings were usually not abnormal. On one occasion a trace of albumin 
was found. Rarely red and white cells appeared in the sediment. 

The patient was last seen in August of 1936, three months after the first two blood 
cultures wore obtained. The third eultuic was taken at that time. She died about a month 
later at home. An autopsy was not obtained. 

It is apparent that this is a case of baeteiial endocarditis in a person who had rheumatic 
fever in childhood. The myocardium was strong enough to carry through two pregnancies 
without incident. From the story one can judge the duration of the bacterial endocarditis 
to have been at least nine months. Most likely the mitral and aortic valves were ulcerated. 

Description of Organism . — The bacillus obtained from this case grew out in pure culture 
on all three attempts. The first and the last were three months apart. No other organisms 
or pleomorphic variants were discovered. The organism was a gram-negative bacillus with 
pointed ends. The bacilli had an average length of 2p and a thickness of 0.28^. They varied 
slightly in length and very little in width. Stained by the Gram method barring was some- 



Frg. 1. — A smear from a brotli culture. Stained by the Gram method. Magnification X2300. 

times seen; also bipolar forms appeared in the same smear. The fresh twenty-four Uoui 
cultuies taken from the patient tended to be slightly gram-positive but gentian violet was 
not retained in cultuies older than twentj-foui hours. Subcultures were invariably gram- 
negative. The bacilli tended to form short filaments which had in places gram-positive spore- 
like ends. Occasionally an isolated granr-posithe organism appeared in a smear in the form 
of a lancet-shaped diplococeus. The bacillus was not acid fast. In dextrose broth it grew 
as a granular deposit. It grew slowly at fust on beef infusion agar but readily after several 
subcultures on that media. The colonies were smooth and round. They resembled diplitheiia 
colonies in size, shape, and color. On chocolate agar, they were discrete yellowish colonies 
similar to those grown on beef infusion agar except for the slight increase in pigmentation. 
Although subcultures were not at first successful on litmus lactose and sheep blood, beef 
extract media, the organisms grew out after several trials. The organisms growing in broth 
were not motiie. No indol was formed. Gelatin was not liquefied. The following sugars were 
fermented with production of acid and gas: dextrose, mannite, maltose, and sorbital. These 
were not affected: lactose, sucrose, and galactose. Acid vDlumt gas was formed in trehalose. 
No other sugars were used. 
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Tlic organism win agglutinated bj the piticnt’s serum in a dilution of 1 5120 In 
three normal control*, flight, poorh defined agglutination w is noted The organism was not 
pathogenic for mice rabbits, or guinea pigs 

The organism teasel to grow after scuial subcultures and was lost From the abo\c 
findings it is tilth tint this orgimsm fills into the order Vctinomjict ih* It docs not 
parillel nm otlur pirticulir specie* 


DISCUSSION 

At least 20 difieiuit species of bactcua lm\e been isolated in pme cultuie 
fiom the blood sti earns ol patients with endocarditis The disease lias been 
desenbed in association with mi us disease 1 The usual habitats of these or 
gnmsms include all lecogmzed poitals of entn of tlie bodj It is not sin 
prising: to cncountci an unusual ltnadct in the blood stieam of nulmduals 
with bacteunl cndocaiditis 

Kepoits lime appealed in which diphthuoids weie pi own fiom the blood 
of patients with bicteiial cndocaiditis and gieen fanning sticptocoeci wcie 
iccotered fiom the \cgotations in these mdiMiluals nftei deatii 2 3 4 5 Cases and 
expenineuts June been dcsuibcd in winch diphthcioid oi gnmsms obtained 
duunp life fiom eases oi bactcnal cndocaiditis weie shown to be related to 
gieen fanning sticptocoeci as mutants' 1 *' AVhen a pme cultuie of bactena 
lias been isolated oil inoie than one occasion from an mdiudital, it has m- 
\ nimbi} pi o\ ed to consist in organisms lesponsiblc foi the \al\idai mfection 
It is suggests e that tlie bacillus piescntcd here was likewise the primary 
agent of the tcunmnl disease 


conclusions 


A bacillus that fits best into the oidei Aetmoim cetides was discotercd b> 
cultuie in the blood of an indnidml with bacteunl cndocaiditis A descrip 
♦ion of this oignmsm was not found elsewhere 


Note AiUico and n«*i*tancc wore grateful!} accepted from Dr George F Dick and 
Mi** Helen Van S mt 
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THE EFFECT OF SALTS OF CITRIC ACID ON SERUM CALCIUM 

IN THE ALBINO RAT* 


Roy S. Leadingham, M.D., F.A.C.P., and 
Rosautha Hagan Sanders,! A.B., S.M., Atlanta, Ga. 


S INCE sodium citrate lias been shown to be lethal to the spirochetes of the 
mouth 1 and has been used successfully in the local treatment of Vincent’s 
infection of the mouth and pharynx, it has seemed of interest to observe the 
effects on serum calcium of three salts of citric acid. 

The salts studied are trisodium citrate, ammonium hydrogen citrate, and 
ferric ammonium citrate. 

Albino rats were used for the calcium studies because of the convenience 
in handling this species and because white rats were made available to us 
through the courtesy of the Anatomy Department of Emory University Medi- 
cal School. The animals were descended from a strain heterogeneous in origin 
but inbred for several years in the Anatomy Department laboratory. A con- 
siderable degree of uniformity has been attained in size and longevity; the 
mortality rate is low and fertility is high. Animals used in these experiments 
were from eighteen to thirty months in age and weighed from 200 to 300 gm. 
Both sexes were used indiscriminately. 

Injections were made under ether anesthesia via a tail vein with a graduated 
tuberculin syringe and a twenty-eight gauge needle, as rapidly as a smooth, 
steady flow into the vein could be induced. The salts were administered in 
the form of aqueous solutions usually of 20 per cent strength. The minimum 
lethal dose was roughly determined for each salt, and in each case was seen 
to vary over a short range of dosage in different individuals. The cause of 
this variation was partly dependent on individual physiologic variations among 
the rats but also may have been affected by technical variations which were 
not eliminated, since the calcium levels found in each set of experiments were 
consistent and the data supported the assumption that in all cases the conditions 
of the experiments were sufficiently uniform for our purposes. Technical 
variations which may have affected the amount of the minimum lethal dose 
include the time consumed in making the injection, the possible leakage from 
the vein into the tissues and the extent of dilution of the blood where different 
amounts of the solution were given to rats of different weights. The findings 
with reference to the minimum lethal dose are presented in Table I. It will 
be seen that this dosage covers a not very wide range of concentrations for 
all three salts, under the conditions of our experiments. 

Blood was drawn from the heart under ether with an ordinary 1 or 5 c.c. 
syringe and a 2 inch hypodermic needle. Serum was obtained in the usual 

' *From the Department of Bacteriology anti Pathology. The Atlanta-Southern Dental 
College, and the Department of Biochemistry, Emory University. 
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wnj The tune Minch elapsed between the completion of the injection and 
the diaumg of blood vaiicd fiom ten to foitj minutes Within this range 
the calcium le\el had no lelation to the tune mtennl, low and high values 
for Rcium talc mm being found at eithei extieme 


Taim l i 


Minimum Lmt ir I\t/avenous Dose of Citr vtes ror Bits 


S \I T Vto 

SMT/OM 

R\T JFHCT ON AMM V! 

Sodium citrate 

10 15 

letnn> for a 1 out VC hour, death 

Ammonium citrate 

10 20 

Slight tetnnj with apparent rccoierj nfter about 
10 nun , death nfter about three hours 

Ferric ammonium citrate 

1 0 

Kb totnm , death nfter nbout one hour 


Poi the deteimmatiou of setum (nlcium the miciomethod of Hirschfelder 
and Seiles- m ns used This method is a modification of the m ell known 
Kiamei Tisdnll method The miciomodifuation lequnes onh 0 2 cc of serum 
and quantities of iea gents me toiiespondingh 1 educed Practice is lequired 
m observing the end point of the titintion Mith diluted potassium pci manga 
nntc (0 001X) and the Jesuits here obtained me belies ed to exceed someuhat 
the true \nlues owing to enoi m titiation Tins enoi, however, is belies ed 
to be consistent tlnoughout the determinations, since all ueic made by one 
individual and good agi cement Mas obtained between duplicate titrations 
The results of the work on serum calcium me presented m Table If 


T\bie II* 

Sebum Cmcium is Nopvvl Kvrs \sn is Jtvrs In jfctfp With Svlts of Citpic Acid 


no of 

ANIMALS 


SFPUM CAICItJM 

(rwors of 
\ Mifs iolnd) 


sfrlm cu ciusr 

(AVFrAOF) 




11 015d 

12 r 



* 5 clnvn nfter 
injection 

11 3 155 

13 5 

2 rats injected with solium salt, 
1 rnt injected with ferric salt 
No tetany at nnj time 

1 

Sodium citrate 

0 S3 1 0 mg /gm 
rat 

4 011 5 

72 

Marked tetany prolonged beyond 
10 mm Death if lasts 30 min 
utes 

5 

Terric ammon 
citr 1 mg/gm 
rat 

11 n 4 8 

113 

No tetany 

f 

Ammonium citr 

0 9S 1 8 mg/gm 
rit 

13 9 15 1 

14 2 

Slight tetany with recovery within 
10 minutes 


•Scrum calcium expressed ns mg per 100 cc serum le ns mg per cent 


The normal values found me somewhat lugliei than the figures for the 
noimal lepoited bv Sliolil and cowoikeis 1 4 in two papeis, whose normal 
lange Mas fiom 10 4 to 13 8 mg per cent McClow and ICoch 5 repoit an even 
lowei lange foi normal serum calcium in lats, le, 4 7 to 11 1 mg per cent 
If the lesults cited fiom both groups of woikers aie accepted, it is seen that 
in the piesent investigation onh one instance of a calcium ■value below the 
lower limit of the noimal lange was observed Howevei, the calcium valfnrs'jC* 
found and the effect of the salt on voluntaij muscles was coirelatedpjBre, 
wheie comparable quantities of each salt were administered 
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Prom the above data of Table II, it is seen that there is some relation 
between the onset of tetany and a lowered serum calcium level, although a 
low calcium level is not always seen where tetany occurs. In these experi- 
ments, a drop in the serum calcium below 11 mg. per cent, following the 
injection of sodium citrate, was accompanied by marked tetany. After am- 
monium citrate, slight attacks of tetany generally occurred with no fall in 
serum calcium, but the attacks were of short duration with recovery to normal 
movement even when death eventually ensued. Ferric ammonium citrate 
induced no fall in serum calcium and no signs of tetany. Sliolil and coworkers 0 
have observed an association of tetany in rats with the reaction of the salt 
mixture given with synthetic diets, where a neutral diet was always accom- 
panied by tetany and an average serum calcium level of 11.9 mg. per cent. 
Alkaline diets were only occasionally associated with tetany, although serum 
calcium fell to values between 7.7 and 8.2 mg. per cent. With acid diets, often 
associated with rickets, tetany was never observed, although serum calcium 
had a value of 9.0 to 9.8 mg. per cent. The value of the Ca :P ratio may be 
involved in the production of some types of tetany and the value of serum 
calcium alone cannot he relied on as an indication of the imminence or improb- 
ability of an attack of tetany, although tetany probably should be expected 
if serum calcium falls to a sufficiently low level, regardless of blood phosphorus. 

SUMMARY 

1. Normal serum calcium in white rats was found to range between 11.0 
to 15.9 mg. per cent. 

2. Three salts of citric acid were studied as to the effect on serum calcium 
and the onset of tetany after intravenous injection in white rats. 

3. Serum calcium was markedly lowered after injection of sodium citrate 
but showed no deviation from the normal range of concentration after injec- 
tion of ferric ammonium citrate and of ammonium citrate. 

4. Tetany followed injection of sodium citrate exceeding 0.9 mg. per' gm. 
rat; slight tetany, invariably followed by recovery of normal movement, fol- 
lowed intravenous doses of ammonium citrate exceeding 1 mg. per gm. rat; 
injection of ferric ammonium citrate was never observed to produce signs 
of tetany. 

5. The minimum lethal dose of each salt for the albino rat was roughly 
determined. 
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ONSET AND ( 01 RSI! Or EPIDEMIC MENINGITIS AS RELATED TO 
FLl’f TEATIDNS IN TEMPERATl RE AND BAROMETRIC PRESSURE* 


(t IIow Mm Gouts, Ml), Cn impugn, III 


S EASONAL vaimtions m the incidence of diseases tiansmitted thiough the 
medium of the uppci lesjmnton tncl uitli eomentiation of cases during 
the toldei months his long he on appieeinted and taken cogni/anee of It was 
deemed ads Isolde to subject this gloss accepted fact to mote detailed analssis 
With tins in sieu a duls studs ot sseathei conditions was made and conelated 
ssitli the liutduiee of epidemic meningitis in Sangamon Counts, Illinois dining 
193 r > 

In 01 till to logiealls lend up to the picscntation sshieh is to follow, it ssill 
he neussais to state some of the salient featuies lclcsant to the ti msnussion of 
the ineningoeoccus and its mode of insnsion of the hods 

It is well known tint pel sons associated ssitli the patient laiels aequue the 
disease These people, houcsct, ticquuitlv become earners and disseminate the 
mfectisc agent to otlicis Ilcilths pissisc earneis ontnumboi the cases of 
epidemic meningitis 10 oi 10 to 1 It has been found tint the percentage of car 
ncis satics fi om 1 pel tent in nulls iduals who base bad no known contact with 
eases to 80 pel cent among ultimate contacts undci militais conditions The 
heilths passive camel theicfoie is eonsideicd to lie the main somcc of mfee 
tion The camel late is higliet in the cold months tlnn in the surnmei 

The infection itself is disidtd into thiee stages the fust, a localization in 
the uppci an passages commonh the nnsophan n\ , the second, an imasion of 
the blood stieam, the thud, metastatic localization commonh m the meninges, 
but also in the joints, petieudium, cndocatdiiim, lungs, skm and othei foci It 
of couise mat not he possible to distinguish tlncc such stages m ctcit ease 

It has often been a mattei of conjecture os to win so main people maj 
liaibor the meningococcus in the liasophai \u\ and so few develop the clinical 
disease This question would be dnectlv inferable to the invasive poweis of the 
organism, tissue pcimcabilitj, and lesistancc of the host It is not the puipose 
of this paper to attempt to csplam all the factois but merelj to piesent evidence 
as to one possible influential condition favoring the invasion of body tissue by the 
meningococcus 

Pcteisen 1 has previously shown the significance of the passage of atmospheric 
flouts foi the penetiation of the meningococcus Thus with a polar front (or 
the unusual development of a tiopical fiont), the individual develops a distinct 
“pressoi episode” with geneial oi localized aieas of vascular spasm and ano\ 
emia This penod of vaseulai spasm is followed by cithei general oi local 
stimulation of the oiganism Duung this lattei phase bactena aie mote likely to 

•Prom the Director Champaign Urbina Public Health Distrfct 
Received for publication April 28 1937 
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pass the mucous membranes, or, if circulating in the blood stream, may become 
localized in regions previously anoxemic because the vascular endothelium has 
here become more adhesive. Regions of terminal vascularization — the anoxemia 
having been more pronounced — will be seemingly selective in their greater dis- 
position to infection under such conditions. 

In studying the possible relation of meteorologie alterations to tissue in- 
vasion and localization of the meningococcus, the data for analysis were obtained 
from the epidemiologic cards available in the Division of Communicable Diseases 
of the Illinois Department of Public Health. The cases of epidemic meningitis 
studied were those occurring in Sangamon County during the year 1935. 

A meteorograph was prepared for the periods in which cases occurred. 
The solid line in the middle of the graph indicates the mean daily barometric 



Tis:. 1 . 


pressure, and the dotted line the mean daily temperature. The solid areas at 
the top signify percentage of cloudiness and the continuous solid line at the 
extreme top, the daily wind velocity. The date of onset of eases is indicated by 
the striated blocks, and the date of death, where fatal issue resulted, by solid 
blocks. Each figure represents one case. The date of onset and death in the 
fatal cases is signified by corresponding numbers connected with a solid straight 
line. The graphs and their interpretation are now presented. 

The eases of January 2S and 29 both follow immediately in the wake of a polar 
crest that reached its maximum on January 27. 

A ease occurs on February 1 during a minor polar infall hut the general tendency 
is for rising temperatures. 
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'1 he first fatal «.at»o has its onset on I ebrunrx S again iinmodmUdx in the wake 
of a polar crest wJmh incurred on Fehninn (> and 7 The patient dies on February 35 
nt the beginning of a \cr\ slmrp polar front 

Tuo cases hi\c their finut on Feb run r\ JO during the m \t succeeding fiont ami 
one of tht so dies on February 22 nt the polar infill initiated on I'clirn tr\ JO 

One tnse amirs on Ftbrunn US nt n tropuul front but nitunlh on the dn\ follow 
mg n gre it barometric crest 

A i use (,) onurs on Febiuarx n nt n pLnml that is iputc similar to the puccding 
and this patient dies one dn\ after the stnucdmg polir episode of March 1J 

One use during the storm \ period of March 11 1 Ins is commit nt Pith a polir 

in fall 

A case (I) onurs with n bnromctrn irtst on Mnnh "> mil dies with the polir 
front of March JI 



Fie 2 

A case (4A) occurs at the tropic tl period of Mirth 20 and dies iminedi itolj in 
the wake of a barometric crest that was associated with death m the preceding case 

A case (5) originates at the same time and the patient dies during the polar episode 
that began on March 23 and extended to March 28 

Two cases (G and 7) begin nt the polar front on March 24 Patient (Case 7) dies 
on March 2G and another patient (Case G) dies on March 27 as tliero is a renewal of 
the polar effect 

Another case js reported with the polar front of March 27 

Two (uses on Apul 7 mid 8, rcspcitiwl}, it the time of a stounj pc nod associ 
uted with fulling tcinpeiatures, tailing hniomctti mil luu\j pieupit ition (partiallj 
occluded ej clone) 

Another ease occurs with the polar infull of April 35 

A ease occurs during i polar episode exidcnt during the time when there was ns 
ing temperatures 
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A case occurs with the tropical crest of May 22. 

A case occurs immediately in the wake of the barometric crest of May 25. 

A final case occurs that is coincident with the polar infall of May 29. 

Case 8 begins with the tropical crest of November 9, but at a time when the 

barometric curve indicated a coincident polar effect. The patient dies following the 

polar infall of November 14. 

A case occurs at a tropical period of November 20. This is one day after an ex- 
tension of the barometric high which reached its crest on the sixteenth of November. 

A case occurs at a polar front on November 22. 

Two cases occur with the tropical fronts of November 25 and 27, the first im- 
mediately after the great barometric crest of November 24, and the second with the 

distinct extension of the barometric crest evident in the graph. 

A case occurs immediately after the barometric crest of the fourth of December. 

A case occurs at the polar crest of December 11. 



Case 9 begins immediately in the wake of this same crest and the patient dies 
with the final cold wave of the month. 

It is probable that bacterial penetration of tissue is of common occurrence. 
Unless the organism concerned is of high virulency or the local resistance is low, 
there probably results nothing more than reticulo-endothelial fixation of the 
invader with subsequent destruction. It may be assumed that in some instances 
the organism so fixed is not destroyed, but remains quiescent. If such be the 
case, the occurrence of a sudden pressor episode, meteorologic or otherwise, may 
cause the mobilization 2 of the fixed bacteria and their being thrown into the 
circulation. 

The effect of the pressor episode correlates rather nicely with the three stages 
previously described in the development of epidemic meningitis. First we have 
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the deposition of the bnetenum in tin iinsophusiix ns a lesult of contact with 
tnsc oi tamer Penetration of tissue must he assumed to exist maikcdh en- 
h meed after the pressor episode The degree of such an effect will sat} with 
the mdiwdual In some c iscs thue will he fixation and destruction of the 
hictcnum In others tin a will he tempounj quiescence With an idditional 
pussor efiut, mohih/itron tin or cm, assoenttd with disstmin it ion through the 
medium of the uuulation This is nr atcoid with out conception of a stage of 
bacteremia 

Since a nlhx \nsoconstiiction occurs m the hi am following closclj the 
similai phenomenon ohscisid associated with the chilling of skm and mucous 
membrane, with associated aitoxtnm and increased adhesneness of the saseular 
endothelium, subsequent deposits of the meningococcus in the meninges, fiom the 
mentation would be fa\oud 

&bWM\K\ 

The studs of tlu onset of meningitis in Sangamon Counts, Illinois dunng 
the seal Fin has ton fume, el the esidente pics mush presented b\ Petcisen con 
eeiiung the sigmfiemct of the pnssige of atmospheric fronts for the uuasion of 
tlie hods hs the imningotoeeus 


nmmscis 

1 Petersen Win I Put lent anl Wcathir 3 M< ntul and iSirsous Ann Yrbor, 

1034 1 tl wards Brothers, Proc I \j or Biol &, Mod 30 3145 ]<)33 

2 Pctcr-eii, Win 1 and Muller I 1 Splnnchnopcriphenl Balance During Chill and 

lc\cr \rch Int Mel 40 373, 1027 

** Petersen, Win F anl Benell Horence Binklinmti«i.he BciblutUr 4 1033 

1 Hexennn, Milton T Present is c Medicine nnd Hsgicre oil (», 1037, pp 124 131 
r Cecil, Bussell I A Ttxtl oh of Medicine ed 3 Pink lclplim, 1034 W B Mundcrs, 
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LABORATORY METHODS 


HOT AIR STERILIZATION AND ITS PRACTICAL APPLICATION 
IN BACTERIOLOGIC LABORATORIES* 


Pauline Epstein, New York, N. Y. 


' I 'IIE difficulties in obtaining good results in bacteriologic work in labora- 
tories have tauglit us to lay particular stress on thorough sterilization of 
the glassware intended for experimental purposes. Various methods for 
sterilization have been employed, yet not one of them has proved to be com- 
pletely satisfactory. 

To render the glassware sterile means to kill all bacteria present in the 
glassware. Bacteria can be killed by diverse agents. All agents must act 
upon bacteria by chemical or physical processes in such a way as to render 
them dead. The bacterial cell is considered dead when there is a permanent 
cessation of all the anabolic and catabolic changes which under normal con- 
ditions manifest themselves in it, followed by a decomposition of the resultant 
fixed substances. It therefore constitutes such a state where neither the 
growth, nor the multiplication of the bacteria is any more possible. 

The most valuable agent for the destruction of bacteria is heat. There 
is a marked difference between dry and moist heat. This difference is of 
great practical value, since wet air (water) has a higher potency for killing- 
bacteria resistant to heat in a shorter period of time. This is very important 
for disinfecting purposes. 

The bactericidal action of dry heat takes place at very high temperatures. 
Bigelow and Esty have demonstrated that the destruction of spores by heat is 
not instantaneous but a gradual process during which the spores are progres- 
sively injured and finally destroyed. An organism at the temperature above 
the maximum for its growth cannot survive, and the higher the temperature 
to which it is exposed, the sooner will it be killed. 

Lister in 1878 devised the hot air sterilizer in order to destroy all organ- 
isms present in dust, air, water used for washing, and in the packing material 
of glassware. Since among the organisms found in the air, dust, packings, 
etc., there are spore formers, it is necessary for the proper sterilization to 
destroy not only the nonspore-bearing bacteria but also the spores which have, 
so to Say, a protective function. To accomplish their death it becomes essen- 
tial to study the nature of the spores, their environmental conditions, normal 
habitat, and the optimal temperature and time for their growth and destruction. 

Reichenbach in 190S demonstrated that various spores show a variable 
degree of resistance to heat and that the survival of certain spores at tempera- 

•From the Department of Bacteriology, New Tork University Medical School, William H. 
Park, M.D„ Director. 
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lures at which others are destroyed can he traced to individual resistance. 
The law of mass action cannot he applied to spores, since the destruction of 
spores in different species takes place according to different laws 

Besides the \nrintion in resistance of spores of different species, the re- 
sistance ma\ also differ in the various developmental stages of the spores of 
the same species, ns well as with various environmental conditions. Old 
spores aie less resistant to heat than fully developed young ones. Bigelow 
found that jouug spores about one month old have the highest thermal resist- 
ance. On the other hand, the vegetative forms arc less resistant to heat than 
the fully de\ eloped spores. Again, dry spores manifest a slight increase in 
heat resistance as a result of dehydration, while the same spoies in a moist 
condition stored exactly the same length of time would exhibit essentially 
t lie resistance of \oiing spores. Pasteur has demolish ated that spores remain 
alive in a dry form for twoho or more jeais 

Vaiious theories lime been advanced to explain this high resistance of 
spores to heat At present it seems reasonable to assume that it is due to: 
(1) t he spoic membrane which nets ns a protective structuie; (2) the low 
water and salt content of its protoplasm as compared with that of the vege- 
tative cell 

The abundance of spores is not always an indication of the presence of 
highly resistant fonns Nevertheless, a larger amount of spores will require 
a higher temperature and a longer period of exposure for them to be killed. 
It has long been recognized that a very definite relationship cx'ists between 
the time necessary to dexttox any given suspension of oiganisms and the tem- 
perature to which the suspension must he exposed. Williams, therefore, in- 
troduced the term “theimal death time’’ in preference to the older term 
“thermal death point ” 

The behavior of spines when subjected to heat has been and is continued 
to be studied by numerous uncstigatnis. Tyndall in 1877 demonstrated that 
the spores of ceitain bacteria have two phases, one being theimolabile and 
destroyed at 100° 0 in five minutes, and the other, what lie calls “the germ 
of the bacterium** being thermoiesistant to an almost incredible extent. Fer- 
dinand Cohn in the same year aimed at the same conclusions by different 
methods In older to kill the former and overcome the hitter, Tyndall de- 
veloped a method of fractional sterilization by discontinuous heating know’ll 
as tyndallization 

Another interesting phenomenon has been ohserxed in the so-called 
“skip-stop” stages. These skip-stops appear during or after three months of 
incubation and are believed to he the result of an uneven distribution of the 
spores. This phenomenon assumes special significance in sterilization and can 
be eliminated hv a sufficiently prolonged incubation and by a careful prepara- 
tion of a uniform suspension with an even distribution of the organisms 

The author of this paper has undertaken an extensive study of hot air 
(dry) sterilization, dealing with the processes taking place in the hot air 
sterilizer, and also of the heat resistance of Bacillus xuh fill's, since it is fre- 
quently found in the glassware and is believed to he the strongest or most stub- 
born organism to heat destruction This paper is divided into two parts: the 
first part dealing with the functions and sterilization properties of the sterilizer, 
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and the second part with the behavior of Bacillus subtilis , when submitted to 
dry heat. For this purpose a series of tests over a period of ten mouths was 
performed and the results recorded in tlie charts and tables. 

The hot air sterilizer used for these tests is constructed as follows: It is 
made of supermetal (galvanealed iron) and is provided with three metal walls. 
Between the outer and the second wall which form one side of the flue, there is a 
layer of one inch asbestos insulation ; then an inner metal wall forming the cham- 
ber and the other side of flue. Beneath the oven are mounted three gas burners. 
The compartment is perforated on top and bottom. Flues are arranged at sides, 
back, and top, and dampers are provided. Gas burners are baffled, some of 
the products of combustion passing around the sterilizing chamber, and others 
passing through it, providing a forced air circulation necessary for an even 
temperature. The oven is fitted with an automatic thermostatic control with 
an expansible element extending half way across the chamber at. the top. 
The individual burners are equipped with gas cocks and air mixers, but all 
are controlled by the thermostat. The top of the sterilizer is fitted with three 
tubulatures where thermometers are inserted. The forced air circulation dis- 
tributes the temperature. In order to find out whether the temperature is 
evenly distributed to render all glassware placed in the sterilizer sterile, 
minimum and maximum thermometers were placed inside to depict the vari- 
ous temperatures at various angles of the sterilizer. The sterilizer thus con- 
structed was set into operation and an extensive study of the time-temperature 
relation was made. Observations were first made with an unloaded sterilizer, 
the initial temperature being approximately 20° C. (Chart 1). Headings were 
taken at five-minute intervals. At the end of two hours the gas burners were 
turned off and the thermometers registered the following temperatures: the 
right one 165°, the left one 180°, and the center one 170° C.; the minimum 
and maximum thermometers, 175° C. Therefore with the sterilizer empty, 
the inside temperature rapidly rises, while in the presence of a load, as soon 
as it reaches 150°, the thermostat comes into play by cutting down the flame 
of the burners. 

The experiment was then repeated! with a moderate load (Chart 2) 
consisting of 4 square crates of Petri dishes, 6 crates of test tubes, 2 crates of 
bottles and packages of pipettes wrapped in paper. The burners were lit at 
9 :45 a.m. with the initial temperature of about 20°, and at the end of two hours 
the gas was turned off. The right thermometer registered 172°, the left 175° 
and the center 160° with the inside temperature of 173° C. 

Thus with this moderate load it took forty minutes for the load tempera- 
ture to reach 153°, the temperature at which suitable sterilization begins. It 
is also important to note that with this load both the inside and outside tem- 
peratures closely approximate each other throughout the length of the experi- 
ment. Therefore, the outer thermometers could be used as a fair index of the 
inside temperature, eliminating the necessity of frequent opening of the 
sterilizer while it is in process of sterilization. 

The third test was performed on an overloaded sterilizer (Chart 3). 
The load consisted of ten large crates of Petri dishes; 2 crates of test tubes; 
of many paper wrapped articles. The upper shelf of the sterilizer was over- 
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landed with piukugcs of pipettes wi upped m pnpei, mid piled up m bundles 
The sterdmu was stalled nt 10 2”> a m At 11 10 \ m , i c , at the end of foitj - 
the minutes »t opeiation when the outside tempeiatme readied 155° nt t3ie 
nght thermomotei 103° at the left one and 130° at the centci theimonietei, 
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the inside theimometeu legisteied 125° between the Petn dishes and 105° in 
the bundles ot the pipettes (papu) At the end of two and onefoiutli horns 
the gas buineis weie turned oft’ and the follow mg tempeiatuies found at the 
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It is evident from these observations that with an overload the time of 
sterilization must be considerably prolonged, and even when the center ther- 
mometer registers 150° C. or thereabout, the inside temperature still remains 



Chart 4. 


•- for a* 1'oilg time below this point. Besides, there is also a difference in the 
'tempeVatiire in various points of the sterilizer as well as within the various 
containers of the articles to be sterilized. As a control, a series of similar tests 
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with an unloaded and loaded sterilizer was inn. In addition to the minimum 
and maximum thcnnometeis, the temperatures were checked also by thermo- 



Chart 5. 
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The findings of these experiments were as follows: if the sterilizer ivas 
unloaded, it maintained an approximately even temperature, but when the 
sterilizer was loaded, there occurred two temperatures, one being the air tem- 
perature and the other the load temperature. 

The above-mentioned experiments have shown that in order to assure 
proper results the following principles must be adhered to in operating this 
sterilizer. 

Table I* 


140° C. One Hour Various Organisms Thermal Death Time 


TYPE OF 
GLASSWARE 
USED 

IN TEST 

MATERIAL 

SEEDED 

POSITION OF 
GLASSWARE IN 
RELATION TO 
LOAD 

CHARACTER OF 
LOAD 

POSITION OF 
LOAD IN 
STERILIZER 

FINDINGS 

S ounce bot- 
tle 

Subtilis X 

In crate 

Crate of T. B. 
tubes 

Back top, right 

Free spores 

Test tube 

Dust 

■ 

Crate of centri- 
fuge tubes 

Front bottom, 
center 

Long chains 

Petri dish 

Dirt A 


Crate of bottles 

Front, top shelf 

Free spores 

4 ounce bot- 
tle 

Subtilis S 

Between crate 
and wall of 
sterilizer 

Crate of Petries 

Center, bottom 

Free spores 

Petri dish 

Staphylococcus 

On bottom of 
crate of tubes 

Crate of potato 
tubes 

Front, bottom 

No growth 

125 c.e. 
flask 

Dirt B 

In crate 

Crate of small 
bottles 


Short bacilli 

Petri dish 

Subtilis X 

Center of crate 

Crate of Petries 

Front, bottom 

Free spores 

Potato tube 

Subtilis S 

In crate 


Front top, left 

Spores 

Test tube 

Dirt A 

In rack 

Rack of Smith 
fermentation 
tubes 

Center, bottom 

Cells in pairs 

Petri disli 

Staphylococcus 

Between 

pipettes 

Packages of 
pipettes 

Center, top 

No growth 


*Notes: Subtilis X, pure culture isolated fiom hay. 

Subtilis S, stock culture used in orr laboratory. 

Dirt A, from our animal house. 

Dirt B, from the street. 

Dust, collected in the laboratory. 

Staphylococcus, stock culture. 

These various types of glassware with planted organisms from above-mentioned material 
•were sterilized at 140° C. for one hour. Extract bioth and extract agar were added and incu- 
bated at 37° C. for twenty-four and forty-eight hours. All the bacteria survived, except 
staphylococcus cultures which were killed. 


A. Regarding flic Loading of tlic Sterilizer, — The sterilizer must not be 
overloaded. Only a moderate load of approximately 10 crates or its equivalent 
may be placed in it. so as to permit a free passage of heated air around, under 
and through the articles. Paper wrappings or packings are to be avoided as 
much as possible, since paper forms a dead wall and interferes with the pene- 
tration of the hot air into the load. 

B. Regarding the Spacing of the Material. — The load in the sterilizer should 
be arranged so that the articles should not rest on each other, nor touch the 
sides or back of the sterilizer. Pipettes are best placed on the upper shelves 
of the sterilizer in order to avoid burning of the paper wrappings. They should 
be scattered loosely and not piled up in bundles, so as to assure free passage 
of air between the packages. On the other hand, pipettes in metal containers 
may be placed on the bottom, or any part of the sterilizer, since metal being 
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a good condnctoi of heat will not distiub the piocess of stenlization Special 
caie should be taken in steiihzmg Petn dishes It is bad piactice to place 
the Petn dishes in a ciate lined mth papei Instead tliej aie to be placed 
in ciates and onh the top of the ciates coteied with papei 

C Rcgatdmg Operation of the Stcnhaci — When the stenlizei is staited 
and the gas biuneis aie piopeilj lit, the thennometeis w ill begin to legistei 
the inside tempeiatuies, the centei one cairjing the load temperature, and 

Table II* 


1d0° C Fiiteln Minutfs B vciiii s Subtilts G (Hia) Tulpmu Dfath Timf 



POSITION OF TUBE IN 
RELATION TO LOAD 

CHAPACTFF OF 

POSITION OF 

FINDINGS 

TUBE 

LOAD IN 
STEFILIZEP 

LO\D IN 
STEFILIZER 

AIACFOSCOFIC 

Microscopic 

1 

tn crTte 

Crate of bottles 

Center, bottom 

Granular pp 

Long chain 
formation 

2 

Under paper cover in 
crate 

Crate of Petri 
dishes 

Center, front 

Heavy pellicle 

Long chains 

3 

On top of crate 

Crate of potato 
tubes 

Centei, bottom 

Cloud) 

Long bacilli 

4 

Tied to crate 

Crate of Petri 
dishes 

Front, upper 
right 

Cloud) 

Short bacilli 

5 

On top of crate Tube 
wrapped in neu spa 
per 

Crate of bottles 

Center, bottom 

Slightl) cloud) 

Bacilli and 
threads 

G 



Center, bottom 

Cloudy 

Cells m pairs 
l ounded edges 

7 

Attached to ciate, 
neai will of steu 
lizer 

Crate bottles 

Front left, bot 
tom 

Granulai pp 

Short bacilli 

S 

L)ing on bottom of 
crate wrapped in 
paper 

Square crate 
tubes 

Front, right 

Slightl) cloudy 

Long chains 

9 

Top of crate 

Crate of Petri 
dishes 

Rear lett, top 

Cloudy 

Short bacilli 

10 

On crate of bottles 

Crate of bottles 

Rear left, bot 
tom 

Pellicle 

Long chains 

11 

Between w ill of sten 
lizer 

Crate of Petri 
dishes 

Uppei left, top 

Cloud) 

Cells in pairs 

12 

Between two crates 

Crate of tubes 

Rear right, bot 
tom 

Granular pp 

Short bacilli 


♦Notes The tubes with the tested matenal (Bacillus subtihs isolated from haj ) were 
kept in the stenlizer for fifteen minutes at 1>0° C They were then removed from the sterilizer 
and with extract broth added to tnem ircub ited at 37° C for twenty four hours 


the two end ones lepiesentmg the an temper atuie of the o\en With the 
stenlizei in full opeiation, leadings ftom the tluee tlieimometeis aie taken 
simultaneously to determine the length of time necessary foi the load tern 
pciatiuc, as legistei ed by the centei theimometci, to use to 150° 0 Naturally, 
this will tan depending upon the extent and chaiaetei of the load When 
this temper atuie is reached, actual stenlization is eonsideied to begin and is 
continued for one and one half horns At the end of tins penod the bmneis 
aie tinned off, the doois being gradually opened to permit the load to cool 
After lia\ ing established thus the lequnements foi successful opeiation 
of the stenlizei, a senes of tests w eie performed to detennine the degiee of 
resistance of bactena to dry heat As it was indicated pietioush, the imesti 
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gation was centered mainly on the Bacilli subtilis, since these are the most 
frequently met with contaminating agents in the laboratories, being at the 
same time highly resistant to heat. Observations were also made with staphy- 
lococcus taken from stock cultures used in our laboratory. The sources from 
which B. subtilis was isolated were numerous, so as to include as much as 
possible the usual habitats of the organisms. They consisted of hay, dust, 
street dirt, and dirt from the animal house of our laboratory, as well as spores 

Tabu: III* 


150° C. Thirty Minutes Bacillus Subtilis (Hay) Thermal Death Time 


TUBE 

POSITION OF TUBE IN 
RELATION TO LOAD 

CHARACTER OF 
LOAD IN 
STERILIZER 

POSITION OF 

LOAD IN 
STERILIZER 

| findings 

MACROSCOPIC 

MICROSCOPIC 

i 

Tied to crate of Petri 
dishes 

Crate of Petri 
dishes 

Front center, 
upper left 

Pellicle 

Long bacilli 

2 

Or top of crate 

Crate of tubes 

Back bottom, 
left 

Pellicle 

Cells in pairs 

3 

Top of crate. Tube 
covered with paper 

Crate of tubes 

Back bottom, 
right 

Cloudy 

Long chains 

A 

In crate. Tube cov- 
ered with paper 

Crate of 4- 
ounce bottles 

Front, center 

Granular pp. 

Free spores 

5 

On top of crate 

Crate of bottles 

Back center 

Clear 

Negative slide 

6 

Between crate and 
wall of sterilizer 

Crate of Petri 
dishes 

Front, left 

Clear 

Negative slide 

7 

On top of crate. Top 
of wrapped in pa- 
per 

Crate of 
matched 
plates 

Front, upper 
right 

Heavy pellicle 

Free spores 

8 

Under cover of crate 

Crate of 
matched 
plates 

Front, upper 
right 

Pellicle 

Short bacilli 

■a 

Top of two crates 

Crates of cen- 
trifuge tubes 

Top, center 

Cloudy 

Free spores 


On crate 

Crate of tubes 

Front, lower 
left 

Pellicle 

Short bacilli 

11 

In crate 

Crate of tubes 

Front, lower 
right 

Pellicle 

Chain forma- 
tions 

12 

Between two crates 

Crate of tubes 

Front, lower 
right 

Pellicle 

Chain forma- 
tions 


♦Xotes: The tubes were smeared with Bacillus subtilis and kept in sterilizer for thirty 
minutes at 150® C. Extract broth was added and incubated for forty- eight hours at 37° C. 
After ninety-six hours of incubation one of the clear tubes that showed no growth became 
cloudy and produced heavy pellicle. 


from stock cultures. Besides, efforts were made to approximate in the labora- 
tory as closely as possible the normal environmental conditions of the organ- 
isms to produce abundant growths. 

Hay infusion was prepared and tubed. The tubes were divided into four 
sets. Nine tubes of each set were boiled for fifteen minutes, thirty, forty-five 
minutes, and one hour, respectively. The tubes were subjected to the prelimi- 
nary boiling for various lengths of time to eliminate the vegetative forms and 
less resistant bacteria. Following it the tubes were incubated in groups of 
three of each set at 25°, 30°, and 37° C., respectively, to determine the optimum 
temperature for their growth and development. When an adequate growth 
appeared it was transferred to beef extract agar slants and reincubated, thus 
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stimulating tlie glow tli, smeais having been taken before and aftei the addition 
of the medium to identify the oigamsms and the abundance of their spores 
Anotliei souice for obtaining lughlj lesistant spoies was dust Sterile 
test tubes with the cotton plugs lemovetl lemamed uncovered in the laboratory 
rooms foi tueiitj foui liouis to collect as much dust as possible Swab sticks 
were rubbed with dust and put into each tube 

Table I\ * 


150° C Foftv Five Minutes Bacillus Subtilis (Hav) Thermal Death Tivie 


TUBE 

POSITION OF TUBE IN 
r ELATION TO LOAD 

CHARACTET OF 
LOAD IN 

stepilizef 

POSITION OF | 

LOAD IN 
STEFILIZER 

FINDINGS 

MACROSCOPIC 

MICROSCOPIC 

1 

Between battles Bot 
tom of tube covered 
with brown paper 

iSquare crate of 
bottles 

Front, top, cen 
ter 

Pellicle | 

Free spores 

2 

Between bottles Top 
of tube covered with 
brown paper 

Crate of bottles 

Front, upper 
right 

Pellicle 

Free spores 

3 

Between two crates 
i Entirely wrapped 
with brown paper 

Crate* of Petri 

1 dishes 

Upper tiont, 
top shelf 

Pellicle 

i Free spores 

4 

Between T B tubes 

Crate of T B 
tubes 

Bick bottom, 1 
center 

Clear 

Few bacilli 

5 

Between 2 ounce bot 
ties 

Crate of bottles 

Front, upper 
left 

Clear 

j Few bacilli 

il 

Top of tubes 

Crate of potato 
tubes 

t ront bottom, 
center 1 

Cle ir 

| No growth 


Top of 4 ounce bot 
tics 

Crate of bottles 

Back bottom, 
left ! 

Pellicle 

| Spores 

8 

Attached to crato 

Crate of large 
bottles 

Back bottom, 
left 

Clear 

No growth 

9 

Between crate and 
wall of sterilizer 

Crate of potato 
tubes 

Front, upper 
shelf 

Cloud} 

Long bacilli 

10 

Between two crates 

Crates of tubes 

Back, bottom 

Clear 

Few bacilli 

11 

Top of Petri dishes 

Crate of Petries 

Front center 

Pellicle 

Long chains 

12 

In crate W rapped in 
new spaper 

Crate of mi^cel 
laneous glass ! 
ware 

Front bottom, 
right 

Cloud} 

Cham forma 
tion 


•Notes The tubes with Bacillus sultilis isolated from hij were sterilized for fort} fi\e 
minutes at l r 0° C Extract bioth was aided to the tubes After prolonged incubation tubes 
with few bacilli produced heav\ growths tubes with no growth did not show anj changes 


To obtain suitable spoies in addition, dnt w as also taken fiom the stieet 
and incubated Tlie dut from the animal house containing animal (labbit and 
guinea pig) bans and feces, -was put into 10 c e of beef extiact bioth and 
dilutions made of 1 10, 1 20, 1 40, 1 80, 1 100 These dilutions aveie incu 
bated at 37° C foi one lioui and transfened to beef extiact agai poui plates 
and incubated foi twenty four and foity eight horns at 37° C It was noticed, 
how ever, that the gi o\\ tli w as most abundant in the dilutions of 1 10 and 1 20 
In the highei dilutions the munbei of colonies was consideiably deci eased 
This souiee was used foi the isolation of difteient types of oigamsms found 
in the soil 

The puie cultiues of B subtihs isolated fiom has weie smeaied on walls 
of stenle test tubes undei aseptic conditions and these togethei with organisms 
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obtained from the other sources as well as staphylococcus cultures were sub- 
jected to the same environmental conditions as the glassware placing them in 
the sterilizer in various positions indicated by the tables and similized apply- 
ing varying temperatures and periods of time 

Besides test tubes, Petri dishes, bottles, and flasks of the sizes and descrip- 
tions used in laboratories, wrapped in paper and unwrapped were employed 
for smearing the bacteria to be tested 


Table V* 


150° C. OafHolr Bacillus Si btius (Haa) Tiifrwu, Dfath Time 


TUBE 

POSITION OF TUBE 

CHARACTER OP 

1,0 AT) IN STFRILIZFR 

POSITION OF 

j FINDINGS 

IN RELATION TO 
LOAD 

LOAD IN 
STERILIZER 

MACROSCOPIC 

MICROSCOPIC 

i 

Under covei of 
crate 

Crates of matched j 
i plates 

Bllll 

Clear 

No growth 

2 ' 

Top of ciate 


Back top, cen- 
ter 

Clear 

No growth 

3 

Tied to ciate. Tube 
wrapped with 
newspaper 

Crate of matched 
plates 

Back, uppei 
left 

Slightly cloudy 

Short bacilli 

fn 


Crates of centri- 
fuge tubes 

Back bottom, 
center 

Gianular pp. 

Fiec spores 



Ciate of Petnes 

Fionf top, cen 
ter 

Blear 

No growth 

G 

Bottom of crate. 
Tube complete]} 
coieied with 
bi ou n paper 

Ciate of test tubes 

Back bottom, 
left 

Cloudy 

Long bacilli 

7 

Center of crate 

Ciate of potato 
tubes 

Back bottom, 
i right 

Clear 


S 

Tied to crate. Top 
of tube covered 
with bioivn pa 
per 

Ciate of Petries 

Back bottom, 
center 

Slightly cloudy 

Few bacilli 

9 

In a tack 

Rack for Smith 
fermentation 
tubes 

Front bottom, 
right 

Clear 

No growth 

20 

Tied to metal con i 
tamer 

Metal containers 
of pipettes 

Front bottom, 
left 

m * . :: I 

No growth 

11 

Center of crate. 

Top of tube cov 
ered with biown 
paper 

Ciate of flasks 


Pellicle 

Spores 

12 

Between crate and 
wall of steiihzer 

Crate ot bottles 

Bottom, right 

Clear 

No growth 


•Notes Tubes smeaitd with Bacillus subtitw isolated fiom hay, weie kept in sterilize! 
at 150° C. foi one hour Evtiact Bioth aiklel ami mnubated at 37° C foi \arious> periods No 
changes occurred after one month of incubation 


Bacillus subiihs isolated from hay was carried to twenty generations in 
order to gradually attenuate their resistance The material to he tested was 
exposed to 140° C for one and one-half hours; to 150° C for fifteen, thirty, 
forty-five minutes, one hour, and one and a half hours; 160° C. for fifteen 
minutes and one hour. After each stenlization the test tubes, Petri dishes, 
bottles, and flasks v ith the planted organisms were removed from the stei’i- 
lizer, beef extract broth and beef extract agar were added to them and eul- 
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tures incubated at twenty-four, foi tj -eight, seventy-two, ninefj -six, etc. hours 
at 37° C. ami tested for the presence of actively living or dormant organisms. 

The organisms found in the samples of dirt from the animal house and 
the B. Subtihf, from hay Mere most resistant to heat However, all were de- 
stroyed at 150° C for one and a half hours and at 160° C. for one hour. 

At 150° for fifteen, thirty, and forty-five minutes most of the spores sur- 
vived, some though at the longer periods were dormant. Those which were 
exposed at 140° C were not killed after one and one-half horn's of sterilization. 

Table VI* 


150° C One and One Half Hours Various Organisms Thermal Death Time 


TYPE OP 
GLASSWARE 
USED IN 
TEST 

MATERIAL 

SEEDED 

POSITION OF GL ASS 
WARE IN RELATION 
TO LOAD 

CIIARACTFR OF 

IO AD 

POSITION OF LOAD 
IN STERILIZER 

FINDINGS 

Petri dish 

Subtilis X 

Top of crate 

Crate of potato 
tubes 

Front bottom, cen , 
ter 

No glow th 

Petri dish 

Dirt A 

Bottom of crate 

Crate of Petries 

Front top, right 

No growth 

Petri dish 

Subtilis S 

Between crate and 
wall of sterilizer 

Crate of matched 
plates 

Front top, left 

No growth 

Petri dish 

Dirt B 

Center of crate 

Crate of tubes 

Back bottom, left 

No growth 

8 ounce bot- 
tle 

Stapliylo 

coccus 

Attached to crate. 
Bottle entirely 

wrapped with 
paper 

Crate of Petries 

Center, top shelf 

No growth 

Test tube 

Dust 

Bottom of crate 

Crate of bottles i 

Back top, right j 

No growth 

4 ounce bot- 
tle 

Dirt A. 

In crate 

Crate of tubes 1 

Front, top shelf ! 

No growth 

Potato tube 

SubtiUs S 

Bottom of crate 

Crate of matched 
plates i 

Front, bottom 

No growth 

Potato tube 

Dirt B 

Attached to crate. 
Tube wrapped 
with brown pa 
per 

Crate of bottles | 

1 

Center, bottom 

No growth 

Pet a dish 

Subtilis X \ 

Between pipettes 

Packages of pi- 
pettes 

Front top, left 

No growth 

Test tube 

Dust 

In crate 

Crate ot matched 
plates 

Back bottom, left 

No growth 

300 c c. flask 

Stapliylo* 
i coccus 

In crate 

Crate of rniscel* 
i laneou« glass- 
ware 

Fiont top shelf, 
right 

No growth 


♦Notes SuMJIis X, pure culture isolated fiom lia> , SubtlUs S, stock culture used in out 
laboratory , Dirt A, from our animal house ; Dirt B. from the street ; Dust, collected in the 
laboratorj , Stapb> lococcus, stock culture 


These vatious tubes, bottles, flasks, and P^tii dishes with the material to be tested weie 
sterilized at 150" C for one and one-half hours, extract bioth and extract agar added and 
cultures incubated at 37 D C for nfnetj-six houis and longci. No growth appeared 

suaurAitr 

Iii order to insure absolute sterility, regaidless of whether the oiganisms 
arc more or less heat resistant, the sterilization periods should not be less than 
one and one-half hours and the temperature should be between 155° to 160° C. 
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A COMPARATIVE STUm OP DEHYDRATION' 


SvvlUEL R JIvORUnER, PH D , CiNCINN VTI, OHIO 


T HE acetone method is known to be a shoit and leliable way of dehydiating 
tissue Teitiaiy butyl alcohol has been used bj Johansen (1935) with con 
siderable success as a substitute for ethj 1 alcohol He believ es that a great deal 
of the shrinkage which has been blamed on fixation was leally caused by ethyl 
alcohol and the commonly used dealing agents He is of the opinion “that no 
blame can be placed upon the fixing fluid if disastei results dining postfixation 
stages In otlici wolds, ‘successful’ dehydration and infiltiation is not depend 
ent upon successful fixation the two pioecsses aic mutually exclusive ” 

Dioxano (dietlnlene oxide) has been used with van mg results bj several 
investigators among the fiist of whom vveie Gnupnei and IVeissbeiger (1931) 
who describe the use of dioxane m dehydiating tissue before sectioning They 
transfened the tissue from the fixative through dioxane containing calcium 
chloride to a mixture of paraffin and dioxane into pmc paraffin Very good 
results were obtained Johansen (peisonal communication) obtained very in- 
consistent losults with the use of dioxane 

Cellosolve (ethylene glvcol mono ethvl Lthci), a commcicial pioduct used in 
the cellulose laequoi industry, was lecentlv introduced as a dehydrating agent, 
by Frost (1935) Fiost was able to dehydrate stain and mount plant tissue in 
five minutes 

Othci leagents have been suggested as substitutes foi ethvl alcohol Some of 
these have been used with some success in botanical vvoik but none have come 
to be widely used m the prepaiation of animal tissues In most of the techniques 
the substitute reagents have not entirely leplaced ethyl alcohol and some have 
even been mixed with ethyl alcohol Among these substitutes foi ethyl alcohol 
may be mentioned a mixtuie of ethyl alcohol and n butyl alcohol bv Lai baud 
(1921) and Zukle (1930), n propyl alcohol by Sheridan (1929) and iso propyl 
alcohol bv Biadburv (1931) Baird (1936) made a comparative study of 
dioxane, iso buty 1 alcohol and ethy 1 alcohol vv ith chlorofoim on sev eral animal 
tissues These vveie used m dehydration befoie embedding and were not em 
ployed in the staining process She obtained the best results with dioxane 
Jlossman (1934) as well as Buchei and Blakely' (193G) discuss the use of dioxane 
in place of ethyl alcohol and the common dealing agents in the paiaffin tech 
mque The latter investigatois leport that preparations were completed m 48 
hours The method described in the vvoik here reported requites a great deal 
less time 

31ETHODS 

A compaiative study of the dehydrating qualities of 1, 4 Dioxane, cellosolve, 
tertiary butyl alcohol and acetone have been made on some noimal and abnoimal 
human tissues following several fixatives In all cases conti ol slides were made 

•From the Zoological Laborator\ TJni\ersit> of Cincinnati 
Receded for publication June 2 1937 
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ot tin. same tissue using the familiar el In 1 alcohol technique followed by a com- 
mon clearing agent. The human tissues used weic pancreas, kidney, liter, car- 
diac muscle, eenix uteri, cancel ol the bieast, cancel oi the uterus, and tumor of 
the neck. Some tissues were removed at autopsy and others at biopsy. It should 
lie pointed out that in the technique described here more emphasis has been 
placed on securing histologic preparations sufficient for diagnosis rather than for 
e\ tologie details Work is in progress on the latter aspect of the problem. 

Fixation — Among the various fixatives used were Bouin’s, Orth’s, 10 per 
cent formalin, 20 per cent formalin and hot 100 per cent foimalin. Bouin’s 
fluid was perhaps the least successful due to the fact that the tissue must be 
washed in diluted ethyl alcohol or one of the dehydrating agents for a con- 



Fig 1 — Human li\ei Fixed in hot 100 pei cent formalin and deli> (liated m acetone. Iron 

hematox' 1m 

sideiable time, to lennne the picric acid, for good staining results. By far the 
most successful fi\ati\e used, fiom the standpoint of speed, was full strength 
commercial formalin heated almost to the boiling point, after which the tissue 
was washed in running water for a few minutes to remote the excess formalin. 

Dehydration .- — Tissue was transfeired directly from the fixathe or water, 
as the case may be, to the undiluted dehydrating agent. It is very important 
that the dehydiating fluid be perfectly ‘‘dry.” In the case of acetone and 
tertiary butyl alcohol chemically pure pioduets were used and they no doubt 
contained a minimum of water; however, tlie addition of a small piece of tissue 
adds enough water to spoil them for further use. For keeping the reagents 
“dry’ - generous amounts of anlndious copper sulphate and calcium chloride 
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weie tiled It -was found that coppei sulphate an as best in all the fluids as it 
would not onh take up moie uatei than calcium chloride but one could tell by 
the coloi change when the fluid was too “wet” to use Calcium chlonde was 
fanly successful with dioxane and acetone but not with tcitiai\ buhl alcohol 
and cellosohe The tissue ma\ be suspended m the fluid m cloth bags 01 placed 
duectly on the laxei ol coppei sulphate 

Tor complete deli a diation fiom one to one and one half horns is icquired, 
depending on the size mid textiue of the tissue Two changes weie usually suf- 
ficient, that is, the tissue was placed in the first contamei foi one half houi and 
in the second foi about an hour 

Although all of the leagents aie moie expensne per unit \oliune than ethyl 
alcohol they can be used icpeatedh as long as theA aie kept “dry ” AVhen this 
is consideied it is found that dioxane and acetone, foi example, which can be 
used longei than tcitian buUl alcohol and cellosohe aie as cheip as 01 cheaper 
tlnn ctlvv l alcohol 



1 ig *» — Human li\er «sho\\infr structures in lelief Fixed in hot 100 per cent formalin and 
dehydrated in acetone Iron hematoxylin 

Embedding — Tissue was tiansfeiicd dnecth fiom the dehydiating agent 
to pine melted paiaffin with no mtei mediate steps In the case of tissue tians 
tcued fiom acetone to melted paiaffin, bubbles foun on the suiface of the tissue 
and mi) cause it to use to the suiface This leiction lasts onh a slioit time 
InfUlidlion with paiaffin is as lapid following acetone and dioxane as aftci 
chloiotoim, toluene 01 xylene In no instance was mfittiation impel teet follow 
mg these two reagents when thc\ weie Kept “di\ f> Infiltration was most diffi 
cult aftci cellosohe This was peihaps due to watei and otlici impurities since 
cellosolve is a commercial pioduct and not chemiealh piue It is probable that 
a piuei fi action would pio\e to he moie successful in this tApe of woik 

No difficulty was encounteicd in sectioning aftci am of the methods, pio 
Aided, of corn so, that infiltration was complete It A\as thought that sectioning 
aaus easiest following dioxane and cellosohe Acetone often caused a ccitam 
amount of hi ittleness, especially in malignant tissues 

The sections A\eic mounted on the slides Avitli geneious amounts of Mayor's 
albumin aftei Ailnch they A\eie allowed to dn thoioughly If they aie not dry 
thex may come oft diu mg the staining pioecss 
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Staining , — After the sections are completely dry the slide is placed in xylol 
until the paraffin is removed. It is not known how much, if any, damage occurs 
to the tissue while in xylol during this short time. Xylol is the best paraffin 
solvent that has been tried though dioxane is a fairly good solvent if used hot; 
but it is not as satisfactory as xylol. Next the slide is transferred to the un- 
diluted dehydrating agent for a minute or more, then into distilled water until 
the dehydrating fluid is removed. Here, as in all methods, the time for each 
step may be shortened if the slide is gently moved around to accelerate the ex- 
change between tissue and fluid. Next the slide is stained with Delafield’s hema- 
toxylin from which it is transferred to slightly alkaline tap water until sections 
are blue. Usually no destaining is necessary, but if desired destaining may be 



Pig 3. — Human liver. Fixed in 20 per cent formalin and dehydrated in acetone. Iron 
hematoxylin Varicosities of bile capillaries can be seen 

accomplished in acidified tap water. After tap water it is advisable, but not 
necessary, to pass the slide through distilled water. At this point the procedure 
varies slightly for the different reagents used. Aqueous eosin may easily be dis- 
solved in acetone and cellosolve until the desired strength is reached. There, 
when double staining, both staining and dehydration may be accomplished in 
the same step. However, it is difficult to dissolve enough eosin in tertiary butyl 
alcohol and impossible to dissolve any in dioxane for staining purposes. So in 
the case of the latter two reagents it is necessary to use ordinary aqueous eosin. 
In all^cases it is desirable to wipe the excess water from the slides before placing 
in tilts' dehydrating agent as this enables them to be used for a longer time. A 
total of'’ two changes in each of the dehydrating agents is best although one is 
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often enough. Mounting is done with Canada balsam direct from the dehydrat- 
ing fluid except m the case of acetone which must be passed thiough xylol. 
Acetone is not miscible with balsam and the evaporation is so rapid that the 
sections dry befoic mounting is possible. By using the above technique good 
preparations were made in three to five minutes. 

Observations — A piece of tissue was cut into cubes measuring approxi- 
mately one-half centimeter and each block was treated identically except that 
each was treated with a different dehydrating agent. Also in all cases a simi- 
lar block was treated with the usual ethyl alcohol technique. It should be under- 
stood that with the exception of the ethyl alcohol no graded series were used. 



Fig 4 — Human H\er. Fixed In Orth’s fluid and delimitated in dioxane. Iron hematoxylin 
Bile capillanes showing no \aiicobities aie picsent Arrows point to cut ends of bile 
capillaries. 


When the completed slides weic compelled some differences were apparent. 
In cveij’ case the best slides were obtained by using dioxane or acetone. They 
were not only better than those which had been dehydrated with ccllosolve and 
tertiary butyl alcohol but were better than those which had been carefully de- 
hydrated with ethyl alcohol and cleared in chloroform. And of course such a 
technique required only a. traction of the time needed tor ethyl alcohol de- 
hydration. 

The preparations made using tertiary butyl alcohol and cellosolvc wei&An 
most eases, very poor, the cellosolvc giving somewhat the better resiiltsy^pw^ 
ever, cellosolvc seemed to cause more shrinkage, especially nuclear shraifcage, 
than any of the other reagents On the other hand it was most difficult*; 
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sections following tertiary butyl alcolsol. This was especially true with can- 
cerous tissue, which took a very uneven stain following this fluid. Tertiary 
butyl alcohol caused a great deal of shrinkage in connective tissue while acetone 
seemed to cause the least. In fact, the question has arisen, concerning acetone, 
as to whether it does not even cause a slight swelling of the collagen fibers. 

In all of the preparations the cells were more granular than after the use 
of ethyl alcohol, a result due perhaps to fewer of the cell constituents being dis- 
solved out by these fluids. Because of this the sections often appear more opaque 
than when ethyl alcohol is used, which may be a disadvantage in some cases. The 
best preparations of liver were obtained with the use of dioxane following fixa- 
tion in hot 100 per cent formalin and Orth’s fluid. The bile capillaries ap- 
peared very distinct and were probably more normal than after acetone treat- 
ment where there was some distortion as evidenced by slight contractions and 
dilations along the papillary. 



Fig. 5. — Human liser. Fixed m hot ino per cent formalin and dehydrated in dioxane. 
nematoxylin. Shows many hiie capillaries. 


Iron 


None of the preparations showed anything unusual when examined with 
polarized light. The striations in the cardiac muscle appeared equally clear fol- 
lowing all dehydrating fluids. 

Frozen sections were made of some of the tissues and each of the dehydrat- 
ing fluids was tried on the sections in place of ethyl alcohol. In this material it 
was found that the best results were obtained with dioxane and tertiary butyl 
alcohol and that acetone gave the poorest results. This is mentioned, not be- 
cause any are superior to the ethyl alcohol technique in frozen material but 
merely to point out that certain of these reagents may be used as a substitute 
for ethyl alcohol. 

It should not lie inferred that tertiary butyl alcohol and eellosolve are dis- 
credited as dehydrating agents if used differently, perhaps in a graded series. 
Cellosolve has been used successfully by Frost (1935) on plant tissue. Tertiary 
butyl alcohol was introduced as a dehydrating agent and used successfully on a 
variety of materials by Johansen (1935). However, I gather from Johansen’s 
paper that lie used a graded series, was interested more in cellular details and 
was not concerned with the time element. 
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\\ AltNING 

It lias iccentlv been icpoitcd that the bieatlung of eien a small amount of 
dioxauc fumes causes bionclual, lnei and kidnej disturbances of <i i ei \ serious 
natuie As a result it has been suggested that all uoik with diox.me be done m 
a ehemital hood Its use has been forbidden m some Butish laboiatoiics be 
cause of its dangei Honctei, wheic no hood is aiailablc and wlieie the woik 
takes hut little time it should bo sufficient to noik m a well xentilated loom and 
keep the dio\<me containeis coveied at all times when not m use 

SU'tM ini 

1 A eompaiatne studj oi four de!n dial mu agents v, ns made on human 
tissue following canons fKatncs The icagents used wcie eellosolie, teitiari 
but’- 1 alcohol, dioxane and acetone Best lesults weie obtained with the lat- 
tei two 

2 Bncfh snmmaii/ed into steps the technique is as follows (1) Fix in hot 
100 pei cent foimalm for file minutes (2) Wash in mmimg wntei ten mm 
utes (3) Delndiate m two elianges of undiluted delijdiatnig agent foi one to 
one and a half horn's (4) Embed m paiaffin (5) Section (6) Reniocc pai 
affin in vtlol (7) Undiluted dehcdiatmg agent (8) Distilled watei (9) 
Stain in heinatowlin (10) Alkaline ta]) wntei until blue (11) Distilled 
watei (12) Stain m oosm dissohed in dchcdiatmg agent (13) One change 
of dchcdiating agent (14) Jfoiuit in Canada balsam Total time needed fiom 
unfixed tissue to completed preparation is about two bonis 

It is with pleasure thnt I a< knowledge the following without who^c help this work could 
not have boon accomplished Zoologic il Laboratory, Unneisit\ of Cincinnati fhirlos Goos 
inwii, MD, Cincinnati Radium Laboratory, and Cincinnati Deatooess Hospital 
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APPARATUS FOR THE EXTRACTION OF ESTRIN FROM URINE* 


Thaddeus John Domanski, Jersey City, N. J. 


T HE apparatus! described below was designed for the isolation of estrin from 
urine. The process is continuous and requires no attention during the period 
of extraction. The apparatus is inexpensive, rapidly assembled, and sufficiently 
lacking in rigidity to avoid being fragile. In principle, droplets of chloroform 
are passed through acidified urine, and the resultant extract flows by gravity 
into a flask from which the chloroform is evaporated to leave behind the hormone. 
The vaporized chloroform is subsequently condensed, and passage through the 
urine repeated. 

I. DESCRIPTION OF APPARATUS 

Dimensions of the several parts of the apparatus are shown in Fig. 1. All 
glassware is Pyrex. Flask A is a standard product (ground joint No. 20) into 
which a safety tube has been inserted. The latter reaches almost to the bottom 
of the flask and is flared at the outer end. Relatively wide bore glass tubing is 
employed (11 and 10 mm.), in order to make the apparatus as sturdy as pos- 
sible. The Liebig type condenser of the size shown, is adequate in effecting con- 
densation of chloroform vapor. Flask B is a stock separatory funnel modified 
by the attachment of the delivery tube, as shown. The coil in B consists of glass, 
1 cm. wide, wound tightly about a glass rod, and supported at the bottom by 
three prongs. The diameter of the opening in the stopcock shown is 4 mm. 

Fig. 2 is a" photograph of the assembled apparatus. Flask A rests on an 
asbestos centered wire gauze. The source of heat is a General Electric liotpoint 
plate (diameter 6 inches). The 11 mm. tube is steadied with a buret clamp, and 
connected with the condenser by means of gum tubing. The joint is glass to 
glass. If the latter precaution is observed, there is no need for a ground glass 
connection at this point. A contort clamp holds the iron rod which supports the 
condenser. Flask B rests within an iron ring (inside diameter 4*4 inches), and 
the coil inside is arranged to avoid touching the neck of the vessel. The 10 mm. 
tube delivers into the flared portion of the safety tube (Flask A). No rubber 
stoppers or corks are necessary. 


II. PROCEDURE 

From a twenty-four-hour sample of urine previously adjusted to pH 1.5 
(cone. ILSO4), 500 c.c. are withdrawn for extraction. The urine is placed in 
Flask B (stopcock closed), 250 c.c. chloroform added, and the glass coil inserted. 
In Flask A 500 c.c. chloroform are placed. The apparatus is now assembled as- 
shown in Fig. 2. The condenser is connected with a source of cold water, and 

•From the Chemical Laboratory of the Medical Center. 

Received for publication. June 10, 1937. 

fApparatus made by Eck and Kiebs. New York'. X. Y. 
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heating begun at medium. When choloroform has begun to boil, the plate is 
turned down to low. Deliver}- of chloroform from the condenser should consist 
of a continuous series of drops falling upon the central portion of the glass coil. 



The object of the latter is to retard the passage of chloroform through the urine, 
in order to make the extraction process more efficient. Shortly after distillation 
has begun, the stopcock on B is opened sufficiently to counterbalance the inflow 
of chloroform. Extraction is continued for six hours. If not subjected to pro- 
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longed changes of current, or to a lowering of temperature caused by drafts, the 
apparatus will continue to operate without need of adjustment during the entire 
period of extraction. 

When extraction is completed, distillation is discontinued, and chloroform 
in B drained into Flask A. Flask B is removed, the urine discarded, and chloro- 
form in A distilled into a clean, diy container. Recovery of chloroform can he 



Fife'. 2. 


carried out with the plate either at medium or high. The final 100 c.c., however, 
are boiled off at low. Heating is discontinued just before the level of liquid in 
the flask has sunk below the mouth of the safety tube. The flask is then removed 
from the plate, cooled under running water, and the contents poured into a dry 
50 c.c. beaker. The flask is washed with two 5 c.c. portions of chloroform, and 
the washings added to the hormone extract. Combined washings and extract 
may be further concentrated on a water-bath to any desired volume. After the 
addition of olive oil, the estrin is ready for animal testing. 



A NEW CHOCOLATE AGAR FOR CULTURE OP THE GONOCOCCUS' 


C H E Br ck, M S , Phil vdfi phi v, Pa 


S INCE the diseoveij oi the gonococcus In Neissei, muncious media have been 
devised and lepotted foi its isolation and culture Outstanding among these 
hare been the lioimone media ot Hnntoon, 1 Spiav’s modification 2 of Not til's’ 
medium, and I he chocolate agai of Spohj and Lundi ' The lattei make me of 
Ninth s gelatin <ig.n (l)iteo), etiiuhed with sheep blood, which is added with 
the agai it 7 r >“ C, and is piopmod just lmmediateh pi eroding use m oulei to 
insuie a moist sail lace 

In a stud} being conducted on the isolation and cultivation of the gonocoe 
cus, all of the usual media pioved unsatisfaetoij foi one leason oi anothei Due 
to the limited time mailable and the huge amount of material being examined, 
it was found neccssan and d (.suable to prepaic the media in faul} laige quanti 
ties, sufficient to last scvcial weeks Consideiable difficult} was likewise c\pen 
eneed m getting positive cultincs hom patients who had onlv a slight infection 
or m those who had few gonococci of a weak!} glowing stiam piesent m tile dis 
cliaigo In tlio majontv of these cases the contaminating oigamsms inpidly 
oveigrevv tlic gonococci hefoK isolation oi identification could he effected 

A medium was sought which would enhance the giowth of these weakl.) 
glowing oi slow developing stnins allowing a moic lapid isolation and iden 
tification in pule eultiue 

The medium finallv selutul as most lieailv meeting the rocpmenients was 
piopucd as follows 

Take 77 giams of BaetoNoitli Gtlatm Agai (Spiav 's foimula) and dis 
solve m 1,000 c e of distilled watci bv boiling several minutes The medium 
thus piepared is dispensed m 1,000 c e Eilenmevei flasks, 500 c c m each 
flask The flasks aie stoppeied with ganze and cotton plugs, capped with 
hcavj biown Kraft papci and autoclaved at 20 pounds for thirtj to lift} mm 
ufes Flasks aie cooled to 55° to G0° C , 50 e c of ciliated beef blood added 
to each, and genth rotated to insuie thoiongh mi\mg of blood and agai 
At th is fempeiatuie an even distubution of blood thioughout the agar is 
easilv obtained, wheieas at higher temperatmes the blood tends to coagulate 
befoie it can be thoionghlj distnbuted, causing lumps m the final medium 
The flasks axe then placed in a watei bath at approximate!} 60° to 65° C , 
and the tempeiatnio giaduallv raised to 100° C About fifteen to twenty 
minutes should he consumed m laismg to this tempeiature The blood and 
agar imxtuie must be fiequentlv agitated b} gentl} lotatmg the flask, din- 
ing the entne heating piocess caic liemg exeicised to pievent foaming 
Hold at 100° C foi twentv minutes At the end of the heating penod, the 

•From the Lstfjoi stories of John '\\\eth &. Brothei Ire 
Receded foi publication June lo J93~ 
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agar is rapidly cooled to about f»fi° and poured into petri dishes. In to 20 
(•.«. eneh. Cooling below this temperature nukes the amir extremely dif- 
ficult to pour, ns it congeals nt about 4.V (’. 

The advnntaires of this medium over others used are numerous, outstanding 
among which are: 

1. Beef blood is used, which can lie obtained at any slaughter house. It need 
not necessarily be collected aseptieally, only the usual precautions of cleanliness 
being observed. The heating process is sufficient to kill all ordinary contam- 
inants. All plates are given a preliminary incubation before use, and no con- 
taminants have been observed on any plates before inoculation. 

2. Petri dishes may be prepared well in advance of the time they are to be 
used. Plates prepared and kept at ice box temperature four to five weeks were 
found to give results equally as satisfactory as freshly prepared ones. 

3. Excellent growth of even the more weakly growing strains is obtained in 
twenty-four hours, and in many cases, colonies of t in* gonococcus have been ob- 
served before any of the contaminants were visible. 

4. A higher percentage of positive results was made possible on borderline 
eases with this medium. 

nr.rr.nr.Nn-s 

1. Ilimtomi, F. M.: Hormone Medium. A Simple Medium Kmplnyatde a* a Substitute far 

Serum Medium, .1. Infect. Dis. 23: H*!». inis. 

2. Sprav, li. S.: A Useful Medium for Cultivation of the (lonuroceu* and Allied Orgnni-uns. 

■ .1. Lut. A- Cun. Mr.u. 15: 17!>. H*2!>. 

It. North, C. K.s An Agar Oelatio Medium, ,1. Med. Ke-eateh 20: 1i*U!i. 

4. Spolir, C. L., told I.nndy, M.: A Cultural Metitod for the Diagnosis of Gonorrhea Km ploy 
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A NOTE ON TI1E STAININU OK TCBEBCLE BACILLI IN .SECTIONS 0 


Douotuka SciiAi.t.KHT Kru.r.u, M.A., Nr.w Youk, N. Y. 


I T IS commonly believed that fixation of tissues in formalin renders them un- 
suitable for staining acid-fast bacteria. A method for staining tubercle bacilli 
which gives satisfactory results after formalin and after Zenkcr-formol seems, 
therefore, worth recording. The method which follows yields good staining of 
the bacteria with either of these fixatives. With formalin-fixed tissue the green 
counterstain is prone to fade in a few months, the bacteria and nuclei remaining 
well stained indefinitely. With tissue fixed in Zenkor-formol, all structures re- 
tain the dyes for prolonged periods. 

In general the method consists of staining in iron hematoxylin, followed by 
fuehsin, and employing light green as a counterstain. This gives a clear stain- 
ing of the nuclei; the nuclear membrane is dark blue green and the nucleoli are 
blue green, with a paler light green for the cytoplasm against which the red 
bacilli show up brilliantly. 


•From tlie Laboratories of Hie Rockefeller Institute for Medical Hesearcli, New York. 
Received for publication, June 12, 1937. 
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PrOCEDURE 

1 Run slides down to watei as usual and rinse in distilled watei 

2 Mordant in iron alum solution in the ov en for five minutes (45° to 50° C ) 

3 Rinse at the tap 

4 Stain m liematoxjlm, also in the oven, for five minutes 

5 Put dnectlj into the picric acid for file minutes, or longer if necessary, 
until the stain lemams only m the nuclei 

6 Wash thorough]} m running water (fifteen minutes or longer) until the 
sections aie thoroughlj free of the picric acid 

7 Place on the heating bai and pour the f uehsm solution ov er them Heat 
until steam comes off, but do not boil Let cool for three minutes, heat again, 
and again allow to cool foi till ee minutes 

8 Destain m acid alcohol for a few seconds, until the fuclism starts coming 
oft m clouds, rinse m tap watei and continue destainmg until the sections are 
baiely pink 

9 Rinse m w ater and put into alkaline water for a few seconds 

10 Wash thoioughly m running watei foi ten minutes or more 

11 Stam m the light green solution for five minutes 

12 Rinse m water and run up quickly through the alcohols and \ylol, 
mount as usual 

SOLUTIONS 

1 lion alum — 5 pel cent aqueous solution of iron alum 

2 Hematoxylin— Dissolve 1 gm of Grublei’s hematoxjlin in 80 cc of 
hot distilled water cool and add 10 cc of glycenn and 10 cc of 95 per cent 
alcohol 

3 Picric acid — Add 2 parts of a saturated alcoholic (95 pel cent) solution 
of picnc acid to 1 pait of 95 pci cent alcohol 

4 Puchsin — Add 10 ee of a saturated alcoholic (95 pel cent) solution of 
fuclism to 84 c c of anilme water 

5 Acid ulcohol —3 per cent nitric acid m 95 per cent alcohol 

6 All aline watei — Add a little ammonia to distilled water 

7 Light green —1 per cent aqueous solution of light green (Giublei) 

DISCUSSION 

This method lias been used ovei a period of three > ears and has been applied 
to tuberculous tissues from sev eial animal species inoculated with vanous strains 
of tubercle bacilli Aside fiom technical facility, it has certain other distinct 
adv antages It giv es good nucleai and cytoplasmic staining, so that fine eellulai 
diffeientiation is obtained This is partieularlv ev ident in such tissues as bone 
marrow, m which sections so stained are useful not only for studies of tubercle 
bacilli but also for studies of the marrow cells 

The method is excellent foi purposes of miciopliotographj , as tubercle 
bacilli aic stained bnlliantl} led while nuclei and cytoplasm take different values 
of green so that excellent contrast is obtainable For ordinary microscopic ex 
aimnatioiis, the led green contrast has been found supenoi to other staining 
methods 
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By this method tubercle bacilli arc equally well stained in sect inns from all 
viscera. Whereas certain other methods have been found unsatisfactory for 
staining these organisms in brain and meninges, the technique described herein 
Jins been found highly satisfactory in a large series of animals subjected to intra- 
cerebral inoculation. Intracellular organisms, so often appearing purple or 
black when stained hv other methods, are brilliant ml in this method and are, 
therefore, easily distinguishable from nonnoid-fnst bacteria or nonlmeillary ma- 
terial. There has been no evidence that bacteria other than tubercle bacilli re- 
tain the i'uchsin ; moreover, distinctive characteristics of individual bacteria, such 
as heading, are well maintained. 


TUB (JKAIMIIC KEBKESKNTATION OF TUB BLOOD BB'Tl'HE 


Vau: Hicks. Jk„ li.A.. M.IK, Lakedo. Tt:x. 


S INCE the significance: of the leucocyte count depends upon a number of fac- 
tors, the ideal way of expressing it would he in the form of a curve, pro- 
vided the number of factors to he expressed were not too great. Such a curve 
would be valuable in showing at a glance the significance of the leucocyte count, 
and in that it would enable the blood picture during the course of an illness to 
be charted. By means of the method herein described, a curve may be con- 
structed, which will express the severity of the infection, the degree of resistance, 
and the number of immature neutrophiles, both in a qualitative and quantita- 
tive manner. It is based upon the Gibson Chart, hut expresses, in addition, the 
number of immature neutrophiles, both qualitatively and quantitatively. In 
our opinion, any chart or graph of leucocytes which fails to include this factor 
is inadequate. 

While in the early stages of an acute pyogenic process, there may be no sig- 
nificant changes in the number of immature neutrophiles, there are times when 
it is the chief, if not the sole factor of any value, in determining the prognosis. 
Nicholson states that the immature-mature count taken at four- to eight-hour 
intervals is a better guide to the patient's condition than the temperature chart. 

METHOD 

The curve to he described is not dissimilar to that which has been devised 
to express the significance of the blood sedimentation rate. As in the case of the 
sedimentation curve, a curve of one degree of slope means one thing, a curve of 
less slope, another, and a straight line bears still another significance. The 
principle of the Gibson Chart has been taken as the basis for constructing the 
curves. A horizontal curve (i.o., a curve whose ends are on a horizontal line) 
indicates that the resistance equals the infection. Curves sloping downward to 
the right indicate in a general way that the infection is less than the resistance; 
while curves sloping upward to the right suggest that the infoet ion is in excess 
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o£ the resistance. According to Neal, if the neutrophile percentage is above the 
white count to the extent of five divisions in surgical eases, it is an indication 
for operative intervention. 

To express the degree of increase in immature neutrophiles, an arbitrary 
scale lias been chosen corresponding to the divisions on the chart. The per- 
centage of immature neutrophiles is given by the distance of the midpoint on a 


Total Par cent ?*r Cent 

leucocytes neutrophiles leucocytes neutrophil* 



Chaite I to VII. — The curve of the blood picture in \ arious diseases. I. — A tvpical severe 
bronchitis :_total leucocytes 10,000; per cent neutrophiles 80; staff cells 35; segmented neutro- 

ocytes 20,000 : per cent neutrophiles 85 ; staff cells 40 : 

35. III. — Fatal pneumonia: total leucocytes 20,000; 
■ ‘ ' . . ■ letamyeloeytes 15 ; myelocytes 5 ; segmented neutro- 

. ' . lucopenia ; total leucocytes 6,000 ; per cent neutro- 

, ' , *0 : myelocytes 10 ; segmented neutrophiles 15. V.— 

, ■ , ■ cent neutrophiles 80 ; staff cells 60 ; metamyelocytes 

10; myelocytes 1; segmented neutrophiles 8. VI. — Malta fever: total leucocytes 6.000; per 
cent neutrophiles 40; staff cells 30; segmented neutrophiles 10. VII. — Normal leucocyte count; 
total leucocytes 8,000; per cent neutrophiles 70 ; staff cells 5; segmented neutrophiles 65. 
(Dotted portion of curve represents red; solid portion represents blue.) 
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curve, drawn from the figure for the total number of leucocytes on the left to 
the neutropliile percentage on the right, from a dotted line joining the same 
points. Each division on the chart represents an increase of 10 per cent in the 
number of immature neutrophiles. Myelocytes, metamyelocytes, and staff cells 
are included in the immature neutrophiles in determining the distance of the 
curve from the dotted line. All curves above the dotted line represent per- 
centages above fifty, and curves below the dotted line represent percentages 
below fifty. A curve with a distance from its midpoint to the dotted line of five 
divisions, below the dotted line, represents a zero percentage of immature neutro- 
philes. A distance of two and one-half divisions represents a percentage of 
twenty-five, etc. When the curve and the dotted line coincide, the immature 
percentage is equal to fifty. According to Osgood, a staff count above 50 per 
cent usually indicates a fatal outcome; therefore, all curves above the dotted 
line may be said to suggest a fatal outcome. 

In order to express the increase in immature neutrophiles qualitatively as 
well as quantitatively, it is necessary to construct the curve of two different 
coloi's. Thus, a count composed of 25 per cent juveniles (metamyelocytes) may 
be represented by drawing one-fourth of the curve in red, and the remainder 
in blue. In this way, one can tell at a glance whether the shift is composed 
entirely of staff cells (degenerative) or if it contains juveniles as well (regen- 
erative), and, in addition, can perceive the relative amounts. Also, when a 
number of charts are made throughout the course of an illness, the point at 
which juveniles and other less mature forms first begin to appear, or “the first 
danger signal” in some cases of infection, can be detected. 

To construct the curves with the least effort, a square shaped like a “T” 
should be used. The vei-tical line in the center of the chart gives the midpoint 
of any line drawn across the chart. By placing the base of the “T” across the 
chart, the dotted line connecting the figure for the white count with the neutro- 
phile percentage can be drawn. Then the perpendicular can be drawn from the 
center of the dotted line along the leg of the “T,” which has been marked off 
in divisions corresponding to those on the chart. The curve is then drawn by 
connecting the two ends with the midpoint, located at the proper distance from 
the dotted line along the leg of the “T.” To construct the curve in colors, a 
red and blue pencil may be used, such as may be purchased at any printer’s 
supply house. 

DISCUSSION 

When this method has been applied in a number of infectious diseases and 
pathologic states, it is seen that several different curves with rather characteristic 
forms result, enabling the hematologist at once to place the curve in one of the 
various classes. There is a conspicious difference between the "infectious fever 
type” of curve with good resistance, and a moderate increase in immature 
neutrophiles (as in Malta fever), and the “toxic type” (as in pneumonia), 
where the increase in immature neutrophiles is very marked, and the infection 
is greatly out of proportion to the patient’s resistance. Various other forms of 
the curve are seen in appendicitis and other acute abdominal conditions. In 
infections of a more or less minor nature, the curve approaches the normal type. 
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In our consideration of this subject, tie at fiist thought of usmg the im 
matuie matuic ratio, oi “filament nonfiiament count,” as it is sometimes called, 
as the basis foi const! uctmg the nine of the immatiiie forms This is still 
taught in some medical schools and m some textbooks as the method foi deter 
mining the prognosis from the “shift to the left ” However, it was found that 
the immature mature latio vines to such an extent with changes m the per 
eentage of total neutiophiles, that its value in prognosis is questionable For 
instance, it is possible for the immature forms to he considerablj in excess of 
the mature, while the patient is in no wa> dangerously ill This naturally foi 
ions, since as the number of total neutrophiles deci eases, the smaller the deglee 
of mciease in the immature foims necessarj to make a marked change in the 
immature matuie ratio The physician, Ihei efore, should not follow the rule 
that is occasionally used, that when the immature forms have increased to the 
point where they me equal to, or in excess of the mature forms, the prognosis 
should be considered giaie If one wishes to use the immature mature ratio in 
piognosis, it is necessaiv to use the rule given b> Osgood, that 50 per cent staff 
cells suggest a fatal outcome, and to determine the significance of the immatuie 
matuie latio at eacli change m the neutiophilc percentage This may be tabu 
lated somewhat as follows 


PErCE-STAGE OP TOT VL 
MECTPOPHILES 

MINIMUM IMMATUTE MATUrE RATIO 
INDICATING A FATAL OUTCOME 

10 0% 

1 i 

95% 

111 1 

90% 

1 25 1 

80% 

166 1 

70% 

2 50 1 


5 00 1 

55% 

10 00 1 

50% 

100% Immature 


It n ould appeal , therefoi e, that below 50 per cent total neutrophiles, it would 
he impossible for any immature mature ratio to indicate a fatal outcome Yet, 
in spite of tins fact, and the fact that the significance of the immature mature 
ratio depends almost whollj upon the percentage of total neutrophiles the foi 
lowing may he found in a current textbook, frequently used by medical students 
and technicians 


IMMATUTE 

Matupe 

SIGNIFICANCE 

1 

5 

Lower limit of normal for mature forms 

1 

3 

Definite infection 

1 

1 

Severe infection 

1+ 

1 

Frequently fatal, if persists 


It seems far better to us to use some standaid, which remains the same 
under all conditions The intei prctation given by Osgood, which we have m 
corporatcd m onr method for constructing the cun e of the neuti oplule changes, 
we consider much supenor to the above This is based upon the absolute in- 
crease in the number of staff cells, over 10 per cent indicating a severe infee 
tion , ov er 25 per cent, a v erj severe infection , and ov cr 50 per cent a fatal out- 
come It furnishes a fixed standard, which remains unchanged regardless of 
the fluctuations m the othei factors in the differential count 
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The slope of the line or curve is of great importance. A large number of 
immature neutrophiles has a much more serious import if the neutropliile per- 
centage is greater than can he accounted for by the mere elevation of the total 
white count. This is also true if the increase in immature neutrophiles contains 
metamyelocytes and myelocytes. A “regenerative shift” is always of graver 
prognostic significance than a “degenerative shift.” 

Thus, by the use of the chart, one is enabled to grasp all the various com- 
plementary factors in the differential count at a glance. The presence and ap- 
proximate amount of metamyelocytes and myelocytes, the degree of increase in 
immature neutrophiles, the percentage of total neutrophiles, and the extent of the 
patient’s resistance in relation to all these factors, can all be portrayed in a few 
seconds by the construction of a simple curve ; and, therefore, it is evident that an 
entirely different set of principles for appraising the prognosis from those which 
could be expressed by the original Gibson Chart can be laid down. 

It is well to bear in mind the chief exceptions to the rules which have been 
made concerning increases in staff cells and metamyelocytes. Malaria is given 
as the chief exception to the rule that over 50 per cent staff cells indicates a 
fatal outcome. There is also a rule in regard to metamyelocj’tes, that the pres- 
ence of more than 5 per cent in the blood indicates a seriously ill patient. The 
exceptions given are malaria, osteomyelitis, and smallpox. We are inclined to 
think that diseases ordinarily characterized by the presence of myelocytes and 
metamyelocytes in the blood, but without a very high mortality, of which the 
typhus fever seen in this country is a good example, also belong in this class. 
Schilling speaks of “the gay blood pictiu’e” which characterizes typhus, by 
which he means the leueocytosis, the high staff count, and the myelocytes and 
metamyelocytes, which are usually seen. 

SUMMARY 

A method for expressing the essential elements of the leucocyte count in the 
form of a curve is described. It presents the following new features : 

1. It expresses the increase in immature neutrophiles (or “shift to the 
left”), both qualitatively and quantitatively, in addition to the total white cell 
count and neutropliile percentage. 

2. When the method is applied to the interpretation of the leucocyte count 
in a number of pathologic states, various forms or “types” of curves result, 
which enables a given count to be at once placed within one of the different 
classes. 

3. It simplifies the interpretation of the leucocyte count from the stand- 
point of prognosis. 

4. It makes it possible to record the entire blood picture in the form of a 
chart during the course of an illness, showing the point at which metamyelocytes 
and myelocytes first appear in the blood, the rate and degree of increase in the 
total immature neutrophiles, and the extent of the patient’s resistance in rela- 
tion to the progress of the infection. 
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AN ANALYSIS OF COLORIMETRIC METHODS IN RELATION TO 
PLASMA VOLUME DETERMINATIONS 


Magnus I Grfgfrsfn, Pii D , New \ork, N Y 


A FEW yeais ago the author found that ceitam bodilv states which are at 
tended by thust and a reduced salivary flow aie also associated with a dc 
ciease m the plasma \olume (Gregersen, 1932, Gregersen and Bullock, 1933) In 
the couise of these e\penmcnts, howevei, it soon became evident that repeated 
determinations of plasma volume with the method demised by Keith, Rowntiee 
and Geiaglitj (1915) weie of questionable accuiacj, even when the modifica 
tions suggested bv Smith (1920) weie followed The authoi theiefoie decided 
to abandon the oiigmal mA estigation until a leliable technic for iepeatecl 
determinations could be developed With this purpose m mmd the dy e method 
has been examined in detail and the assumptions on which it is based have, 
so far as possible, been tested experimentally The final leports have been 
withheld for nearly three years in order to try out the technic m a variety 
of physiologic problems, the cxpenence gamed has above all been valuable 
m demonstiating the limitations of any dilution method for estimating plasma 
•volume In view of the growing interest in the study of the water balance, 
it now seems desirable to report briefly on some of the moie important ques 
tions which have been considered The intention lias not been merely to pie 
pare a guide for those wishing to use the dye method but to provide a basis 
foi evaluating the mass of blood 'volume data winch lias accumulated since 
Keith, Rowntiee, and Geiaghtj mtzoduced the plasma dye method in 1915 
Nevertheless, it is important to remember that so many conflicting lesults 
have been obtained with the plasma dye method during the past twenty years 
that the testing of the method itself has in reality become the caidmal issue 
First to be consideied is the pioblem of colorimetry The difficulties encoun 
tered and Avay s of overcoming them may be fllustiated by discussing only three 
instruments, the simple colorimeter, the compensating coloinnetei, and the 
spectrophotometer 


•From the Department of Fhjsiologj Harvard Medical School Boston Mass 
Received for publication Jul> 1 1937 
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The Simple Colorimeter. — The ordinary colorimeter is not satisfactory for 
accurate work unless the solvent itself is entirely clear and colorless. .Such 
an ideal condition is, of course, never approached in plasma. To cancel the 
natural plasma color Keith, Rowntree, and Geraghty (1915) made up the 
standard and unknown in the same dilution of plasma constituents. Even 
so, it must be obvious that the contribution which the plasma itself makes 
to the total color effect is not the same in the standard and unknown solutions 
unless the solutions are the same depth. True cancellation of the natural 
plasma color is therefore not obtained unless the dye concentration happens 
to be exactly the same in both. 

An examination of the literature reveals that these facts have not been 
universally recognized and it will be seen presently that a failure to do so 
may lead to serious errors, especially when the plasma contains a residuum 
of dye from a previous injection. Under this circumstance the plasma volume 
must be calculated from the increase in plasma-dye concentration resulting 
from the injection of a known quantity of a standard dye solution. Two 
methods for measuring this increase in dye concentration with the simple 
colorimeter have been worked out by Smith (1920; 1925), but each involves 
two separate colorimetric determinations and a number of laborious manipu- 
lations. Although Smith’s methods do not seem to be practicable (Miller and 
Poindexter, 1932), his analysis of the problem makes it possible to account 
for some of the paradoxical and conflicting results which have been obtained 
with repeated determinations (Robertson and Bock, 1919 ; Lamson and Rosen- 
thal, 1923). 

The conditions which limit the use of the simple colorimeter and the 
errors incurred by ignoring them may be seen from the equation 

K R, + B, 

100“ R, + 100 (Smith, 1920). 

“ It, = observed colorimetric reading (expressed in per cent) of a sample of dve- 
colored plasma taken after the injection of dye .... against a standard prepared from 
dye-tinged plasma taken immediately before injection of dye. . . . R, = the observed colorim- 
eter reading of a sample of dye-tinged plasma . . . taken immediately before the injection 
of the dye . . . read against a standard prepared . . . (from) normal dye-free plasma. . . . 
R 3 represents the increase in concentration of dye in the plasma as a result of the injection.” 
As Smith states, ‘‘this formula simply means that the unknown (R, + R 3 ) divided by the 
standard (R, + 100) equals the observed colorimetric reading in parts per 100 (i.e., R.) . ’ ’ 

From the above equation, we may conclude: 

(1) R. = R 3 when R,=:0 (no residual dye). 

(2) If R.=:100, then R a = 100 at any value of R, (i.e., when standard and unknown 
are the same strength no error results from the presence of residual dye). 

(3) When R. > 100, R. > R, (i.e., when the standard is weaker than the unknown, 
the observed dye concentration is too low and the calculated plasma volume correspondingly 
high). 

(4) Conversely, when R. < 100, R, < R. (i.e., when the standard is stronger than the 
unknown, the observed dye concentration is higher than the true value and the calculated 
volume accordingly too low). 

(5) Any difference between R. and R, increases with R r 

The degree to which residual dye (R,) may affect the measurement of plasma volume 
when the observed colorimetric reading (R.) is not equal to 100 per cent is clearly demon- 
strated by the following experiment. 
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The plasma volume of a normal clog was determined four times in about 
three hours. In the initial determination the concentration of the standard 
(1/800) was adjusted to equal that of the unknown (R 2 = 100 per cent). In 
the succeeding determinations four standards (1/200, 1/250, 1/300 and 1/400) 
were prepared each time from the dye-tinged control plasma obtained imme- 
diately before the injection of dye. It may be seen in Fig. 1 that except with 
the 1/300 standards against which the unknowns gave colorimetric readings 
of 100 per cent the results did not check with the original determination. The 
magnitude and direction of the error is obviously determined by the relative 
concentrations of the standard and unknown. If the standard is stronger than 
the unknown, the estimated volume is too low; if it is weaker than the un- 
known, the reverse is true. The range of error is apparently so large that 
extensive changes in plasma volume might readily be missed with such a 
method It is hardly necessai*y to point out that lipemia and to a lesser degree 



Pig. 1 — Repeated determinations of plasma volume with the Kelth-Rowntree method 
showing the results obtained by reading each unknown against different standards June 19. 
1933. Dog 20 6 kg Injections of 4 c c of 1.0 per cent brilliant vital red marked by arrows 
The third determination was not completed due to hemolysis of the samples. For discussion of 
experiment see text. 

the natural plasma color may also invalidate the results, and therefore the 
unknown should in every case be read against a standard which matches it 
very closely. 

The Compensating Colorimeter . — Colorimeters that incorporate the prin- 
ciple of the compensating block comparator, well-known in connection with 
colorimetric pH determinations on tinted fluids such as urine or plasma (Clark, 
1928), have in recent years been widely used for determinations of plasma 
volume (Seyderbelm and Lampe, 1925; Lindliard, 1926; Fleisclier-Hansen, 
1929-1930; Rusznyak, 1927 ; and others). A schematic diagram of one of these 
instruments, the Ellinger modification of the Biirker (1924) colorimeter is 
shown in Fig. 2. The cups are fixed, and the two plungers on each stage can 
only be moved together ; lienee the light beams A and B always traverse equal 
depths of fluid. "With the arrangement of the solutions indicated in Fig. 2 the 
color contributed by the solvents is automatically cancelled, regardless of the 
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relative concentrations of dye in tlie standard and unknown and of other dif- 
ferences in their composition. For this reason a number of investigators have 
been led to simplify their technic by using dye standards prepared in water 
(Lindhard, 1926 ; Fleiseher-Hansen, 1929, 1930 ; Griesbaeli, 1921, 1928 ; Schmidt, 
1927; and others). Such a practice is not permissible with many vital dyes 
because their spectral absorption curves in water and plasma are quite differ- 
ent (Gregersen and Gibson, 1937). 

The compensating colorimeter should also eliminate the difficulties with 
residual dye. If a portion of the dye in the unknown is residual, the same 



STAGE It 
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PLASMA 

(a) 

STAGE I 
DYE 

STANDARD 

( C ) 


~f~r 

) i 

jji 

£ 




UNKNOWN 
DYE PLASMA 

(d) 


DYE- FREE 
SOLVENT 

(b) 


Fig. 2. — Diagram of the Ellinger modification of the Biirlter colorimeter. 


(After Freund, 1932.) 


concentration of residual dye will, of course, be present in the control sample. 
Under these conditions the dye standard in a (Fig. 2) is not compared with 
the total dye concentration in d but only with the difference in dye concen- 
tration between c and d, i.e., with the increase in color obtained as the result 
of the injection. Hence, a second or third determination of plasma volume 
should be no more complicated than the first in which the control plasma is 
actually free from dye. 

In spite of its theoretical advantages, the compensating colorimeter proved 
to he very unsatisfactory. Most distui'hing was the observation that in the 
analysis of a plasma dye sample the ratios obtained with the standard adjusted 
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to -various depths sometimes showed differences of 30 to 40 per cent The 
cause of tins was not discovered Fui thermore, if the samples showed any 
hpemia the results weie quite unpredictable, a fact also reported by Lmdhard 
(192(1) Known solutions were tested against themselves m an attempt to 
study the nature of the enor caused by lipemia, but the only conclusion which 
could be diawn was that the readings fell nearer the conect values if com- 
parisons weie made with fluid layers 5 mm or less m depth Curiously enough, 
a senes of known solutions of brilliant vital red made up m diluted milk gave 
correct readings although the scattenng of light in these solutions was intense 

Practical difficulties appeal also when the blood samples ai e diluted with 
isotonic oxalate to prevent clotting (Hooper, Smith, Belt and 'Wlnpple, 1920) 
Since the conti ol and unknown must be identical m even respect except for 
the dye concentration, it is obvious that analysis with the Burher eolonmeter 
is not valid unless the plasma dilution is exactly the same in both samples 
This is especially true when the plasma contains residual dye Inasmuch as 
the oxalate must be added to the whole blood, the degree of dilution is alvv ays 
a mattei of chance 

Finally, there is tile particularly troublesome problem of hemolysis The 
led dyes u Inch have been commonly used for determining plasma volume 
(brilliant vital red congo red vital red, or trypan red) match the hemoglobin 
so closely that hemolysis of a dye tinged sample may escape notice and give 
a totally erroneous reading for the concentration of the dye The analysis is 
quite impossible if either the control or the unknown is hemolyzed Conse 
quently it is necessary to discard all samples which show even faint hemo 
globin bands spectroscopically (Griesbach, 1921, 1928, Lmdhard, 1926) 

The Spectrophotometer ‘—This instrument offers a solution for the diffi 
culties which are encountered with the colorimeters Not only is the accuracy 
of measurement (1 per cent or less) far greater than with the colorimeters, 
but the determinations may be made on smaller samples (0 5 to 1 0 c c ) Since 
the color is measured in absolute terms (optical density), the spectiophotometer 
eliminates the necessity of preparing standard solutions at the time of analysis 
of the unknown Ordinarily the natural plasma color oi residual dye is di 
rectly cancelled by reading the unknown against the control in a pair of 
identical absorption cells If this is impossible due to unequal oxalate dilu 
tions the optical density of each sample can always be read separately, and 
appropriate corrections made for the differences m dilution 

Lipemia, which makes it impossible to employ the compensating colonm 
eter, does not uiteifere with the correct determination of the dye concen 
tration with the spectiophotometer, provided the control shows the same 
degree of opalescence as the unknown This was demonstrated m the follow 
mg expenment Two samples of plasma, one clear and the other showing 
intense lipemia (one hour after a fatty meal), were taken fi om the same dog 
and mixed m various propoitions Two tenths of a cubic centimetei of a 
standard dye solution (1/50 of 1 per cent T 1824) were then added to 1 8 c c 

•For description theory and use of spectrophotometers the reader is referred to Clark 
(19°8) H P Smith (1930) and also to The Practice of Spectroscopy by Tvryman and 
AU^opP (1334) which although it deals rvlth only one make of instrument contains informa 
tion that applies to all types of spectrophotometers 



428 


TIIE JOURNAL, OF LABORATORY AND CLINICAL MEDICINE 


of each mixture, while control (dye-free) solutions were prepared by adding 

0.2 c.e. of saline to another 1.8 e.e. portion of each. "When the samples were 
read in the spectrophotometer against their corresponding dye-free controls, 
the optical densities were found to be the same for all. The presence of fat 
does not, therefore, alter the optical density of the dye. 

Nevertheless, lipemia cannot be ignored in carrying out plasma volume 
determinations. Any alteration in the intensity of the lipemia between the 
taking of the control sample and any subsequent dye sample will, of course, 
introduce an error in the determination. This is especially disturbing in studies 
on the disappearance rate of dyes from the blood stream, in which case it must 
be tacitly assumed that no change has occurred in the optical density of the 
plasma itself during the experiment. Lipemia can ordinarily be avoided by 
using only fasting animals or subjects, but in those cases in which it is an 
inescapable feature (e.g., myxedema), the plasma samples should be washed 
with a fat solvent before spectrophotometric analysis is attempted. Ethylene 
chloride is the best clearing agent tried so far, but it is not entirely satis- 
factory. After this treatment the samples are still somewhat opalescent. 

The great advantage of spectrophotometric analysis is best seen in dealing 
with hemolysis. Whereas the error from this source cannot be avoided with 
a colorimeter, the spectrophotometer offers two possible ways of coping with 
the problem. 

1. It is quite apparent from Fig. 3 that a simple spectrophotometric de- 
termination in plasma of a red dye such as brilliant vital red is out of the 
question if the sample is so much as slightly kemolyzed. Nevertheless, the 
spectral absorption curve of this dye differs sufficiently from that of hemo- 
globin to make possible a correction for hemolysis (Graff and Clarke, 1931). 
The method is in principle the same as that described by H. P. Smith (1930) 
for the analysis of a mixture of brilliant vital red and niagara sky blue, and 
depends upon readings taken at two points of the spectrum where one sub- 
stance shows maximal and the other nearly minimal absorption. This proce- 
dure is time consuming and involved and, if the control sample also happens 
to be liemolyzed, it is impossible to determine accurately the absorption due 
to the natural plasma color. For routine experiments the method cannot be 
recommended. 

2. Corrections for hemolysis become practically unnecessary by the choice 
of an appropriate dye. It may be seen from Fig. 3 that the spectral absorp- 
tion of hemoglobin falls off sharply between 580 and 600 mu., and that in the 
region from 610 to 700 mu. it is relatively insignificant. Blue dyes which 
have maximal absorption in this part of the spectrum could, therefore, be 
determined directly in liemolyzed samples without much error ; but the major- 
ity of blue dyes leave the blood stream so rapidly that they cannot be used 
for determining the plasma volume. However, among those studied by Daw- 
son, Evans, and Whipple (1920) and by Gregersen, Gibson, and Stead (1935), 
there was one, T-1824, which disappeared from the plasma at a very slow 
rate (5 to 10 per cent per hour). Since the spectral absorption peak of T-1824 
in plasma (Fig. 3) falls at 620 to 625 mu., a considerable degree of hemolj'sis 
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is requncd to interfere seiiouslj with the direct determination of this dye 
It should also be pointed out that the cancellation of the absorption due to 
the plasma itself assumes a less impoitant idle with blue than with red djes, 
since the absorption curve of plasma is eonsideiably lower at and beyond 
GOO mu than it is at 500 mu 

Other mv estigators have lecominended the use of blue dyes for plasma 
volume deteimmations (Dan son, Evans and "Whipple, 1920, Harris, 1920, 
Sejdeihelm and Lampc, 1922, and others) but only because blue seems rather 
easiei to read m a colonmeter and does not obscure hemolysis In my experi 
ence, howevei, a blue dje presents no gieat advantage unless the analysis is 
earned out with a spcctrophotometei In fact, it has the distinct disadvantage 
that the amount which must be injected (1 mg per kilogram) to yield a 



Fig 3 — Spectral absorption curves (Hardy s self recording spectrophotometer of brilliant 
vital red hemoglobin and the blue dye T 18^4 shoving that spectrophotomctric determinations 
of the latter in plasma are affected relatively little by the presence of moderate amounts of 
hemoglobin whereas in the case of red dyes such as brilliant vital red hemolysis introduces 
a large error 

plasma concentration that can be read conveniently in a colorimeter causes 
marked staining of the skin and sclera and gives the subject an unhealthy, 
cyanotic appeal ance It was for this reason that Seyderhelm and Lampe 
(1925) abandoned the trjpan bine method which they had previously ad\o 
cated (1922) If, on the other hand, the dye determinations aie made with a 
spectiophotometer equipped with 20 mm absorption cells it is possible, with 
out sacrificing accuracy, to use such small doses of dye that staining is prac 
tically eliminated T 1824, foi example, can be measured accurately in con- 
centrations ranging from 0 001 to 0 0005 per cent Therefore, 20 mg of this 
dye aie sufficient for a plasma volume determination m man This amount 
does not produce visible staining 
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CONCLUSIONS 

1. Tlie use of tlie simple colorimeter for determining plasma volume with 
the dye method may involve gross errors, especially when the plasma contains 
residual dye (Smith, 1920). The result obtained depends very largely upon 
the relation between the strength of the standard and the unknown (Fig. 1). 

2. The compensating colorimeter fails to yield dependable results under 
conditions which appear to be suitable for estimating the plasma-dye concen- 
tration with this type of instrument. Furthermore, if the samples are turbid 
(lipemia) or lieinolyzecl, the compensating colorimeter cannot be employed at 
all (Lindliard, 1926). 

3. These difficulties can be overcome by using a spectrophotometer. With 
this instrument the absorption due to natural plasma color, lipemia or residual 
dye is directly cancelled by reading the unknown (dye sample) against the 
control (dye-free sample) ; a second or third determination may therefore be 
carried out as accurately and as readily as the initial one. 

4. It is evident from the spectral absorption curves in Fig. 3 that the 
tedious corrections for hemolysis necessary with red dyes (Graff and Clarke, 
1931) can be eliminated, except in grossly hemolyzed samples, by using the 
blue dye T-1824. 

Tlie author -wishes especially to acknowledge his indebtedness to Ur. \V. B. Cannon 
who provided the costly equipment required for this investigation. It is also a pleasure to 
thank Ur. H. M. Evans of the University of California for the supply of T-1824 with which 
many of the preliminary experiments were carried out, and Ur. A. C. Hardy of the Massa- 
chusetts Institute of Technology for the use of his self-recording spectrophotometer. 
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CORRELATION OP HISTOLOGIC STRUCTURE WITH CLINICAL 
FEATURES'* 


E\F\iruriED b\ Laboratora Reports on Goiters 


0 C Greiner, 1[D, Montreal, Canada 


I T IS a commonplace for one and the same histologic section of an enlarged 
thjroid to show scveial kinds of clnnge, whatever the clinical picture may 
be In consequence, both suigeon and plijsician aic likely to assign less impoi 
tancc to the laboratoij lcpoit than the} would if each tvpc of thjioid enlarge 
mcnt earned its own distinctive pietuie On the othei hand, tlieie may be no 
evident donation fiom the noimal stiuetuic at all, in which case the surgeon 
is not willing to conclude that Ins thj loideetomy was superfluous This lack of 
correlation betw een histologic structure and clinical features has also naturally 
led to a distinctive nomenclature on the pait of suigeon, physician, and pathol 
ogist To some extent this could be obviated by greater attention to detail in 
the recording of the microscopic characters, for, if the vanous kinds of change 
found in a given specimen wcic listed, and at least a lelativc numerical value 
assigned to each, a tangible composite could be offered the clinician, from which 
ho could recognize correspondence with Ins own observations 

The normal thjioid gland is of couise a tout ensemble of a number of 
smaller functional units These in turn are composed of various simpler com- 
ponents cells, vessels nerves, connective tissue The diseased gland shows 
modifications of these, and in addition otliei features belonging to general 
pathology 

Since the standaid textbooks on histology are necessaiy laboiatory equip 
ment, it is superfluous to do more than enumerate the following component 
elements in the tliyioid acinus unit (1) secretorj cells, comprising some six 
varieties (including the so called “paiafollicular cells”) in each of which one 
considers (a) mitochondria, (b) Golgi apparatus, (c) granules, (2) the colloid, 
(3) the capillaries and lvmpliatics, (4) the sympathetic nerve fibers, (5) the 
connective tissue elements common to anv organ In the first place according 
to the functional state of the gland, we note m the sections “R,” the resting 
or involution phase of the acinus (acini oi "vesicles” fairly large, the contained 
colloid staining fairlv deeply with eosm, lining cells cubical or flattened), and/or 
“JET,” the hjpeiactive acinus (acini smaller, poorlv staining colloid, lining cells 
tending to columnar form) The same svmbol “II” may stand foi "hyper 
tiophv ” and also for “hypeiplasia,” m which condition all the acmi show 
hyperactivity up to an actual ovei pioduction of cells “I” denotes "islets” 
of the so called parafolliculai cells, external to the acinus itself 
•Received for publication December l, 
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Second, in pathologic states we notice aggregations of lymphocytes “l,” 
varying from a few cells in number to collections big enough to call “lympho- 
mas”; “li” stands for haemorrhages, which may occur into or between the 
acini; “f” stands for the fibrous stroma when abnormal in amount; calc — 
calcification. We also allow for collections of other inflammatory cells, collec- 
tions of secretory cells of parathyroid type, collections of secretory cells mimick- 



Flate I. — Figs. 1, 2, 3. — Interpretative sketches. Fib. 1. — Simple colloid, nontoxic goiter. 
Fig 2. — Toxic goiter. Fig. 3 Fetal adenoma. 

The letters are the same as used in the text. In Fig. 1 , the shaded areas represent 
either actual acini, or groups of similar acini, according to requirements. The + denotes 
•lymphocytic infiltration. The two lighter areas denote collections of acini whose colloid con- 
tents stain less intensely. In Fig. 2, the hyperplastic acini are shown as having more elongated 
lining cells. 

Fig. 4. — Alternative representation, in which the proportions of the different com- 
ponents are given in graphic form: 36 per cent (i.e. 36 squares) of the tissue is made up of 
acini with normal colloid ; 20 per cent is formed of interstitial tissue ; 3 per cent (in area 
of sections) is infiltrated with lymphocytes. The rest of the tissue shows acini with feebly- 
staining colloid. With this diagram it is easier to put side by side the histologic and clinical 
pictures of the given case. 


in g adrenal cortical cells ; and we allow for degenerative changes, especially in 
the arteries. Each and all of these components may oeeur focally “F” (as 
exemplified by the macroscopic adenoma), or diffusely “D” through the sections. 
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Using the following simple list of -varieties, we maj therefoie exemplify this 
method of analysis 


VAPIETY OP GOITER 

FORMULA 

X Simple 

D It (± F) 

2 Adenomatous 

n F (H < It) + n D (E ± f) 

3 Combination of 1 and 2 

n F (H < R) 4- n D (xH ± >K + zf ) 

4 Fetal 

n (F/D) H + d'DE(xU 1, h, f,) ± calc 

5 Cystic 

P(E + f)+DE 

G Exophthalmic 

D (x H) + y I 4 1 + h + zf 

7 Malignant 

PH + D (R ± H + f) 


In the case of paired letters, the first small letter of the pair (n,n', \,x, y,z) 
stands for an unspecified quantity, as m algebra An attempt at exact numerical 
-values could be made by making actual measurements of a projection of the 
section upon squaied paper, counting out how many squaies or parts of scjuares 
are corned by the different types of acmus, etc , or even cutting the picture 
out and weighing the different parts This icfinement would be reasonable only 
if many sections from one case weic subjected to it For practical pui poses a 
rough graph could be drawn up or an mterpietative sketch made m which the 
spatial disposition of the various components is indicated 

The third example gnen would be translated thus “theie are focal eol 
lections or adenomata ptesent, whose acini are predominantly m the resting 
phase , but there is m volume a greater amount of diffuse ehnnge In the latter 
there are so many (n) acmi m the resting phase, so many (y) m the hyper 
active phase, and so much (z) fibiosis ” 

Needless to say, the use of an algebiaic form is only suggested for the 
laboratory files, for possible future statistical application But it is the basis of 
the pathologist’s actual official leport, a copy of which is also filed m the labora 
tory 

THE BEARING OF H1STOLOG1 ON THE CLINIC VL JLVNirESTATIONS 
It is not the goal of the pathologist simply to record with an approach to 
mathematical exactitude the composition of his specimen He seeks to ascertain 
the meaning of the pictures he presents It is tiue that the specification of the 
picture itself, or the determination of its exact meaning rmy not alter the 
surgeon’s or physician’s practice on the gnen case m hand Yet it is not a mere 
academic pastime to seek the meaning of the histologic fcatuies One wishes to 
understand the disease, so that m future it is possible to realize just exactlj what 
has gone wrong to produce that particulai tliyioid enlargement m that particular 
patient In one kind of case the function of the gland is normal It is the rate 
of change which is accelerated, or slowed down excessively In another ease 
theie is actual dysfunction and this may be interpreted in various ways For 
example, on a biochemical basis, it is visualized m terms of iodine metabolism 
On a colloidal chemical basis, the iodine per se is not taken as the cause of the 
symptoms or lack of symptoms, or of the staining effects m the tissue section 
It sees the iodine as merely holding the thyroid globulin in place, since lack of 
iodine caused the protein constituents of the secretion to pass from gel state to 
sol, this change being what is visible m the stained sections, and accounts for 
toxic symptoms when the extent of colloid change reaches a certain threshold 
A seemingly trivial loss of iodine may thus set the full clinical picture of thy- 
rotoxicosis going m a moment 
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The nuances of the histologic picture can now fall into their place, and the 
apparent discrepancies between clinical symptoms and pathologic report are 
bridged over. For instance, patches of “R” in the section mean intermittent or 
periodic iodine deficiencies, the acini having been exhausted at some time, here 
and there. Diffuse " R ” change, means that the iodine deficiency was prolonged. 
Large acini mean that iodine-supply has been restored, whether by administra- 
tion of lugol, or spontaneously. Hyperplastic foci in the section mean lack of 
supply of iodine, which is being met by increased secretion on the part of the 
thyroid. 

Islets have a similar significance. Patches of “l” infiltration mean the 
presence of a secretion perverted in quality. Fibrosis denotes scarring after 
previous attacks of hyperactivity. Calcification denotes precipitation of colloid 
into inorganic irreversible material. 

Working backwards, it would be possible for the pathologist to point out in 
the section, or in liis finished diagram, the relation of the particular symptoms 
of the case as being the result of such and such biochemical processes or regres- 
sions, remembering always that the various distinctive symptoms do not arise 
until the amount of change reaches a certain threshold and unless there is an 
imbalance in the past of the associated ineretions. 


Table I 




i 

FOCAL 


1 

DIFFUSE 




| ADEXOltATOUS 

1 CYSTIC ] 

| DR. 

DH. 



TOXIC 

XONTOXIC 

TOXIC 

NONTOXIC ] 

TOXIC 

NONTOXIC ; 

TOXIC 

FREQUENCY 

23% 

15% 

4% 

wzm 

35% 

11% 

9% 

Commonest age 

30-45 

30-45 

early 
and late 

30-45 

14-20 

30-45 

14-20 

History over 2 yr. 

15% 

6% 

4% 

15% 

33% 

8% 

None 


[Pressure 

+ 

+ 

- 

+ 

+ 

+ 

- 


1 Cardiac 

+ 

- 

+ 

+ 

+ 

- 

+ 

Symptoms - 

Nervous 

+ 

- 

+ 


+ 

+ 

+ 


Exophthal- 

mos 

"" 

— 


— 

+ 

— 

+ 

Postoperative trouble 

06% | 

s% 

1% 

1% 

13% 

2% 

4% 


Table I may serve to indicate how an analysis of histologic results harmo- 
nizes with an analysis of the clinical findings in a small series of cases of goiter 
(studied at St. Paul’s Hospital, Saskatoon, Sask.). 


SUMMARY 

The subject of goiter is taken as a convenient example for showing how 
complex tissue changes can be represented in the records of a surgical pathologic 
laboratory. A similar method can be utilized for other types of material (ap- 
pendicitis, urologic, gynaecologic, etc.). 

In the case of goiter, it may be thought that the achievement of exactitude in 
histologic analysis should be the point at which the pathologist should fade out 
of the picture, leaving the field to the surgeon and physician. However, this is 
really the point at which the true function of the pathologist should begin. Even 
were that point to be the limit of achievement allowed, it would still be true that 
by this method the pathologist is making for a truer insight into the real nature 
of the disease in some particular patient, to whose ultimate advantage the work 
is directed. 
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RENAL FUNCTION, Tests for, Don, C S D Bnt JT J p 54, July 10, 1937 

Renal function tests ha\e been earned out m sixty four cases in which it was 
thought that kidney disease might be present The tests used were the blood urea and 
the urea clearance test, the maximum specific gra\ity test, and the phcnolphthalein 
test In the first group of thirty three cases, some loss of renal function was demon 
st rated, and the patients comprising this group were on the whole more incapacitated 
and death was more common than among the second group of thirty one cases, m which 
no loss of renal function was observed Many of the patients were followed up after 
their discharge from the hospital On clinical grounds alone some of those included in 
the first group because of loss of renal function might have been included m the second 
group without causing the least surprise The reverse is equally true 

With pronounced renal failure, as indicated bj a high blood urea the urea clear 
ance and the phenolphthalem tests showed marked depression of renal function, but this 
was not true of the maximum specific grav it} On two occasions it was normal, or nearly 
so, when the blood urea was o\er 100 mg In both cases there was edema, and the pa 
tient was passing very little urine The ability to secrete urine was at fault, but the 
ability to concentrate was normal In some cases where renal function was apparently 
not nearly as severely impaired, this test seemed to be very dehcato, the same may be 
said of the urea clearance test and the phenolphthalem test, each in some cases appearing 
to be the most sensitive A surprising number of patients showed a lowered phenol 
phthalem excretion, but this mnj possiblj be due to the fact that many had a high blood 
pressure The lack of parallelism between the tests, especiallj in the lesser grades of 
Tenal damage, was most disappointing None of them appear to be capable of enabling 
the clinician to give a very much more accurate prognosis than is possible from a 
knowledge of the blood urea alone However, if anv of the tests show marked loss of 
Tenal function m the absence of a raised blood urea, it would probably be best to give 
a guarded prognosis A reexamination of the patient in three months might help Clin 
ical examination will often furnish very valuable information, and must still be re 
garded as of the foremost importance 

To conclude, the failure of the tests to agree closely with one another suggests 
cither that they are not completely reliable or that different renal functions are being 
measured 

SCARLET FEVER Immunization Against, Peterman, M G Am J Dis Child 51 90, 

1937 

The author summarizes his brief against the present method as follows 

The bacteriologists and most clinicians do not accept a specific strain of the 
hemolytic streptococcus as the etiologic agent of scarlet fever 

The bacteriologists insist that it is not possible to produce an active immunity 
against any streptococcus 

The specificity of the Dick test has not been proved 

Active immunization with the Dick toxin ot vaccine prevents the development of 
a rash for two or more years If the inoculated person becomes infected with scarlet 
fever, his physician is Tobbed of his most valuable diagnostic sign 
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The Committee on Clinical Investigation and Scientific Research of the American 
Academy of Pediatrics reported on June 11, 1934: "The whole matter of scarlet fever 
immunization, both by the toxin and by the toxoid methods, is being investigated . . , 
by the U. S. Public Health Service and the Massachusetts State Board of Health. 
The results of these investigations must be awaited before it is possible to evaluate 
their usefulness.” In April, 1935, the Special Committee on Prophylactic Procedures 
Against Communicable Diseases of the American Academy of Pediatrics reported: 
"Active immunization (against scarlet fever) ... is not recommended as a general 
public health procedure, since reactions both local and general are frequent . . . and 
for the reason that the degree and duration of immunity have not been definitely estab- 
lished.” 

PREGNANCY, The Chemical Diagnosis of Early, Patterson, J. Brit. M. J., p. 522, Sep- 
tember 11, 1937. 

A biochemical test for the diagnosis of early pregnancy is described which is 
based upon bacterial splitting of estriol glycuronide and the subsequent development of 
the estriol color reaction with phenolsulphonie acid. 

Urines from sixty-five cases in which pregnancy diagnosis was required have been 
examined by the test. In all except one case the result was in agreement with that of 
the Friedman reaction. The advantages and disadvantages of the test as compared with 
the biological tests are briefly discussed. The technique follows: 

Urine Sample: The requirement of the test is a sample of at least 50 c.c. of 
early morning concentrated urine, collected into a vessel chemically clean in the sense 
of being entirely free from all substances which might be inhibitory to bacterial action. 
It is also advisable that the patient should not have had any drugs for a few days be- 
fore the collection, for these often increase the pigmentation of the urine, and may also 
adversely affect the preliminary bacterial hydrolysis. 

Preliminary Treatment: The urine is tested for high acidity by treating a few 
drops with methyl red, and if acid to this indicator, it is adjusted with addition of 
alkali until it no longer shows a pink color. A 50 c.c. sample is then heavily inoculated 
with B. coli and incubated overnight. To the urine after incubation, while it is still 
warm, is added approximately 0.5 gram of sodium bisulphite. The specimen is shaken 
until the solid has completely dissolved and then allowed to stand for fifteen minutes. 

Extraction: The partially decolorized urine is transferred to a separatory funnel 
of about 150 c.c. capacity and extracted with two lots of 40 c.c. of ether. Occasionally 
some emulsification occurs, but this may be rapidly resolved by centrifugation. The 
combined ether extracts are washed with a little water, and then well shaken with a 
30 c.c. portion of 10 per cent sodium carbonate. The alkali layer having been discarded, 
this washing process is repeated until the carbonate layer is completely colorless. The 
ethereal solution is then again washed with distilled water, and when the water layer 
has been drawn off, the ether layer is further extracted with two lots of 40 c.c. N/10 
sodium hydroxide. After separation and rejection of the upper ethereal solution, the 
combined alkali portions containing the estriol are treated with 25 per cent sulphuric 
acid drop by drop until acid to Congo red paper. This acidified aqueous solution is then 
extracted with two portions of 40 c.c. of pure "analytical” ether, after which the 
ether layers are combined and washed w'ith a little water. The ether extract is given 
another washing with 10 per cent sodium carbonate, and after the rejection of the alkali, 
the remaining ether is freed from all trace of the alkaline carbonate by two more wash- 
ings with distilled water. The final clear, colorless ether solution is next transferred in 
two portions to a 50 c.c. transparent silica flask, and the solvent completely evaporated 
by immersing the flask in a large beaker of water previously heated to 70° C.; the last 
traces of moisture are then removed in vacuo by direct application of suction to the 
flask. The dry residue is now ready for the development of the color reaction, using the 
phenolsulphonie reagent. 
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Reagent The reagent used is that recommended by Cohen and Marrian, and eon 
sists of 3 G parts of pure phenol ■with 5 6 parts of pure concentrated sulphuric acid 
Sn all quantities only are prepared at a time , cc of phenol, liquefied by heating, to 
which are added 14 cc of sulphuric acid with sufficient external cooling to the con 
tamer to present undue rise of temperature, makes a convenient amount It can then 
be stored m a 25 cc all glass buret, fitted with a ground glass stopper so as to exclude 
moisture from the reagent Considerable care must be taken with the reagent, which 
is very hjgroscopic and becomes inactive when it talcs up water In measuring out, 
therefore, it is important first to discard a volume equal to that portion in tho tip of 
the buret below the stopcock, so that only completely protected reagent is used for 
the reaction Moreover, it is advisable onlj to use a reagent which is less than one week 
old 

Color .Reaction To the flask containing the dry residue, 1 c c of reagent is added 
from the buret, and the flask then immersed in a large water bath, previously heated to 
about 70° C By frequently rotating the flask, the whole of the residue distributed 
around the sides is brought into the reagent, and the temperature of the bath is rapidlj 
raised to boiling point and kept there for a period of exactly ten minutes During the 
boiling period, it is again advisable from time to time to rotate the reagent around the 
sides of the flask The reagent at this stage has assumed a j ollowish color and it is 
now cooled by holding the flask under a stream of tap water "While this cooling process 
is going on, 1 c c of 5 per cent sulphuric acid is slowly added, the contents of the flask 
being kept moving in order to bring the somewhat syrupy reagent into a homogeneous 
solution with the dilute acid The product, which is still yellowish, is then reheated in 
the boiling water bath for a period of two and a half minutes A positive reaction is 
obtained when the original color gradually changes over to pink or red, a negative 
reaction, when this chnngc is entirely absent 

MONONUCLEOSIS, Infectious Diagnostic Value of Supravital Staining in, Gall, E A 

Am J M Sc 194 54G, 1937 

There is fairlj generall) admitted difficult} in definitely identifying the specific 
coll of infectious mononucleosis 

Despite tho evident value of the determination of the presence of heterophile ag 
glutimns, recognition of characteristic morphologic features of the typical cell of the 
disease would obviate its use to a great extent Such features are evident m supra 
vitally stained preparations 

By this means the cell is definitelv shown to be an atypical but relativ ely mature 
lymphocyte, Teadily distinguished from other mononuclear cells by several characteristics 

Refractile granules present in one third of the lymphocj tes in other diseases and in 
the normal state aro never present in higher than 15 per cent of the l>mphoc}tes in 
infectious mononucleosis 

ANTHRACOSILICOSIS, Carcinoma of Bronchus in Association with, Charr, R Am 

J M Sc 194 535, 1937 

Clinical and pathologic observations on 4 cases of primary carcinoma of the 
bronchus associated with anthracosilicosis are briefly described 

Dyspnea, hemoptysis, cough, expectation, and pain in the chest wore the out 
standing symptoms Sputum negative for tubercle bacilli (with hemoptysis a frequent 
svmptom) excited a suspicion of primary malignant growth of the bronchus 

Roentgen raj diagnosis of diffuse bronchiogemc carcinomatosis is difficult when anthraco 
silicosis coexists 

Extensive destruction of the bronchial cartilages, resulting in collapse of the involved 
bronchi, might have been responsible for seventy of dyspnea. 

Capability of the peribronchial and perivascular lymphatics to dilate in spite of fibrosis 
surrounding them was noted 
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Spread of tumor cells through the alveolar pores and interlobar adhesions -was observed. 

Absence of toxic symptoms of pulmonary suppuration was attributed to impaired 
lymphatic absorption and lessened blood flow through the atelectatic lungs. 

A suggestion is made that in these cases anthracosilicosis might have had an indirect 
influence on development of carcinoma of the bronchus. 

CHANCROIDAL TEST, Diagnostic Value of the Intradennal, Greenblatt, R. S., and Sander- 
son, E. S. Arch. Dermat. & Syph. 36: 485, 1937. 

A total of 721 intradermal chancroidal tests were performed upon 191 patients, and 
conclusions are drawn as to the diagnostic value of the test. 

The superiority of the chancroidal test with bacillary antigen, as advocated over the test 
with antigen prepared from the pus from buboes as described by Cole and Levin, is evaluated. 

A warning note is sounded to investigators who report cases of lymphogranuloma 
venereum on the basis of a positive Frei test without performing a concurrent chancroidal test. 
Twenty-four patients in a group of 80 patients exhibiting a positive reaction to the chancroidal 
test also had a positive reaction to the Frei test; this emphasized the need for caution in the 
interpretation of the results of these tests. 

A positive chancroidal test is only presumptive evidence and does not necessarily mean 
that the lesion under consideration is chancroidal. A similar conclusion should be borne in 
mind in the interpretation of a positive Wassermann as well as of a positive Frei test in 
every case of genital lesion, unless other confirmatory laboratory evidences are present. 

Finally, a negative intradermal test with bacillary antigen is diagnostic so far as it 
rules out infection by the bacillus of Ducrey. A positive intradermal chancroidal test commits 
one to the diagnosis of chancroidal infection only when the Frei test, the Wassermann test, 
and the microscopic examinations for malignant disease and granuloma inguinale give negative 
results. 

TRICHINOSIS, Studies On, Hall, M. C., and Collins, B. J. Public Health Reports, 1937. 

Hall and Collins report upon a study of trichinosis conducted under the auspices of 
the National Institute of Health, United States Public Health Service. 

A study of 309 diaphragms from cadavers, coming from 10 hospitals in Washington, 
D. C., and 1 hospital at Baltimore, Md., shows 41 diaphragms infested with trichinae, an 
incidence of 13.67 per cent. 

The samples include cases from 5 Federal hospitals to which patients are sent from all 
over the United States, and from 6 Washington hospitals with cases originating widely over 
the United States. The cases run the range of childhood to old age, military and civil life, 
association with land and sea, sane individuals and mentally deranged hospitalized eases, 
black and white, male and female, and high and low economic-social status. 

All diaphragms were examined by both the direct microscopic method and by the di- 
gestion-Baermann method, since both methods have special value for certain types of infesta- 
tion and both have certain limitations, the two methods being supplementary in these respects. 

On the basis of 1,778 cases reported up to the present time, the writers conclude that 
an indicated incidence of approximately 12.5 per cent, an unweighted average, is a con- 
servative figure, probably definitely too low. If this figure is indicative of incidence through- 
out this country, there are probably several million persons in the United States who are in- 
fested with tricliinae, among whom are possibly several hundred thousand who have had clin- 
ical trichinosis never diagnosed as such, and there are possibly several thousand deaths an- 
nually from this cause. 

The following point is emphasized: The United States apparently has the greatest 
problem of trichinosis of any country in the world, a problem involving, in one way or an- 
other and in some degree, several million persons. The incidence in man is greater than the 
incidence in garbage-fed hogs. 

A consideration of the age incidence by decades indicates that, at least up to some 
unascertained point, there is an increased incidence with increasing age, due apparently to the 
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fact that an increase in tlie time factor increases the opportunities for infection At ^ome 
unascertained point there maj be a mortality factor in the form of deaths occurring at an 
age earlier than would have been the ca«e had it not been for pathologic conditions persisting 
after recover} from trichinosis, thereby removing from the older age groups t>orae of the posi 
tives that might otherwise lia\e appeared there Positive findings in recent literature indicate 
the advisability of examining suitable muscle tissue from very young infants and those 
prematurely born, for the possibility of detecting prenatal infection with tuchmae The post 
mortem study of suitable muscles from persons dying after prolonged confinement in liospi 
tals, jails, and penitentiaries, under modem sanitary conditions precluding the eating of raw 
or undercooked pork, is suggested as a basis for obtaining more precise information as to 
the time larval trichinae survive alive in human beings, and the time required for calcification 
of the cysts and for the death of the trichinae It is recommended that the microscopic ex 
animation of 1 gram of diaphragm muscle, as a pre*s preparation and not by sectioning, be 
made a routine procedure m the postmortem examinations by pathologists 

Since examinations of 1,778 cadavers at 24 hospitals in 11 places in the United States 
indicate an incidence of at least 12 5 per cent of trichinae, with not 1 case out of 222 positive 
cases having been diagnosed as trichinosis at any time, it is evident that 1 nowledgc of the 
polymorphic picture of clinical trichinosis is inadequate and that we need more information 
in regard to diagnosis 

To clarify the picture of trichinosis, especially of atvpital clinical ca^cs caused by in 
festations of intermediate extent, as opposed to very heavy or very light infestations, calls 
for much research and cooperation by pathologists, clinicians and parasitologists Quan 
titative studies are especially necessary 

Garbage fed BWine have trichinae between three and five times as frequently as do gram 
fed swine, and hence are especially important as sources of human trichinosis 

Trichinosis in swine is apparently traceable to the eating of uncooked pork scraps m 
garbage, table scraps, swill, and similar things, much more often than it is traceable to the 
eating of rats by swine 

The garbage feeding industry, as ordinarily earned on, is dangerous to the health of 
man and livestock, is estlietically objectionable, and is often economically unsound 

Suggestions are made for the elimination of the dangers and nuisances associated with 
the garbage feeding industry and with the feeding of table scraps and similar things on the 
farm Cooperation between scientists, practicing physicians, engineers pad ers and the swine 
industry is recommended as the best attack on the problem 

The authors are emphatic m recommending tho examination of excised tissue as a press 
preparation rather than by section, regarding the former method as not only more rapid but 
more accurate They emphasize, also, the need for development of better methods of early 
diagnosis, especially in the atypical case 

PNEUMONIA DUE TO PNEUMOCOCCUS TYPE VII Bullowa, J G M , and Greenbaum 
E AtcIi Int Med 60 180, 1937 

It appears as the result of these studies that among the patients who received serum 
the mortality was significantly reduced and the duration of illness was shortened, even when 
serum treatment was begun on the fifth, sixth, or seventh day of illness 

The patients to whom serum was administered before the fifth day of illness had no 
complications For the group of patients who received serum on the fifth day or later and 
for tho group who were not given serum, the incidence of complications was approximately 
the same, but the mortality among those with complications who were treated on the fifth 
day or later was lower than the mortality among the corresponding group of patients who 
did not receive serum treatment 

STAPHYLOCOCCIC IMMUNITY, Higdon R H Arch Path 24 233, 1937 

In this review of staphylococcic immunity, it has been found that vaccines have very 
little therapeutic effect on staphylococcic infections either experimental^ or clmicallv It is 
suggested, however, that they may stimulate tlie formation of antibodies m man 
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Toxoid appears to be a very efficient antigen in the treatment of certain staphylococcic 
infections of low virulence in the shin and may bo of some value in certain cases of chronic 
infections, sucli as osteomyelitis. Toxoid produces an increase in the circulating antihemoly- 
sins, and this is frequently accompanied by clinical improvement. 

The experimental and clinical results suggest that staphylococcus antitoxin has a definite 
therapeutic value in treatment in certain cases of acute staphylococcic infections which are 
accompanied by toxemia. This antitoxin may act in the following ways : The toxin produced 
bj T the staphylococcus in vivo is neutralized by this antitoxin; a component of the immune 
serum may act on the staphylococci and increase the ease with which they are phagocytosed 
by certain organs, especially the liver and spleen. The antitoxin in the circulation may also 
inhibit the action of leucocidin and thus allow the polymorphonuclear leucocytes to phagocytose 
the bacteria in either the blood or the tissue. 

From the experimental observations on the mechanism of immunity to staphylococcic 
infections, it appears that vaccine, toxin, or toxoid may also cause proliferation of the lymphoid 
and histiocytic elements, especially in the liver and spleen. This cellular change enhances the 
ability of these tissues to phagocytose the staphylococci. 

MYXEDEMA, Anemia of: Classification and Treatment, Sharpe, J. C., J. A. M. A. 194: 

3S2, 1937. 

The exact etiology of the anemia of myxedema is unknown, but it is probably the result 
of decreased blood formation, due to the hypometabolic effect on the bone marrow. 

In addition to the usual physical signs of myxedema, the anemic patient may present such 
clinical features as a lemon yellow pallor, glossitis, paresthesias, and an achlorhydria. An 
erroneous diagnosis of pernicious anemia may be made. 

In 3 cases, the mean corpuscular volume and the hemoglobin content of the red blood cells 
showed that the anemia was normocytic and normochromic in character. In the fourth case an 
achlorhydria, hypochromia, and microcytosis may have been due to an associated iron- 
deficiency anemia. 

Though thyroid extract causes a prompt increase in the basal metabolic rate, a transient 
decrease in the blood count may first be noted, followed by a slow and sustained rise in both 
hemoglobin and erythrocytes. 

In the presence of hypochromia, iron may accelerate the regeneration of blood cells, but 
liver extract appears to be of no value in this type of anemia. 

HYPERTENSION, Arterial, Site and Significance of High Chloride Content of Blood, 

Apperly, F. L., and Cary, M. K. Am. J. M. Sc. 194: 352, 1937. 

In a study to determine the site of increased blood chloride in patients with arterial 
hypertension, and if possible its significance, it was found: 

1. The increased blood chloride is wholly confined to the Ted cells. 

2. This increased cell chloride is not the result of acidemia, since pH and erythrocytic 
volume-index showed no significant deviations from the normal. 
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Toxoid appears to be a very efficient antigen in tlie treatment of certain staphylococcic 
infections of low virulence in the shin and may be of some value in certain cases of chronic 
infections, such as osteomyelitis. Toxoid produces an increase in the circulating antihemoly- 
sins, and this is frequently accompanied by clinical improvement. 

The experimental and clinical results suggest that staphylococcus antitoxin has a definite 
therapeutic value in treatment in certain cases of acute staphylococcic infections which are 
accompanied by toxemia. This antitoxin maj' act in the following ways : The toxin produced 
by the staphylococcus in vivo is neutralized by this antitoxin; a component of the immune 
serum may act on the staphylococci and increase the ease with which they are phagocytosed 
by certain organs, especially the liver and spleen. The antitoxin in the circulation may also 
inhibit the action of leucocidin and thus allow the polymorphonuclear leucocytes to phagocytose 
the bacteria in either the blood or the tissue. 

From the experimental observations on the mechanism of immunity to staphylococcic 
infections, it appears that vaccine, toxin, or toxoid may also cause proliferation of the lymphoid 
and histiocytic elements, especially in the liver and spleen. This cellular change enhances the 
ability of these tissues to phagocytose the staphylococci. 

MYXEDEMA, Anemia of: Classification and Treatment, Sharpe, J. C., J. A. M. A. 194: 

3S2, 1937. 

The exact etiology of the anemia of myxedema is unknown, but it is probably the result 
of decreased blood formation, due to the liypometabolic effect on the bone marrow. 

In addition to the usual physical signs of myxedema, the anemic patient may present such 
clinical features as a lemon yellow pallor, glossitis, paresthesias, and an achlorhydria. An 
erroneous diagnosis of pernicious anemia may be made. 

In 3 cases, the mean corpuscular volume and the hemoglobin content of the red blood cells 
showed that the anemia was normocytic and normochromic in character. In the fourth case an 
achlorhydria, hypochromia, and microcytosis may have been due to an associated iron- 
deficiency anemia. 

Though thyroid extract causes a prompt increase in the basal metabolic rate, a transient 
decrease in the blood count may first be noted, followed by a slow and sustained rise in both 
hemoglobin and erythrocytes. 

In the presence of hypochromia, iron may accelerate the regeneration of blood cells, but 
liver extract appears to be of no value in this typo of anemia. 

HYPERTENSION, Arterial, Site and Significance of High Chloride Content of Blood, 

Apperly, F. L., and Cary, M. K. Am. J. M. Sc. 194: 352, 1937. 

In a study to determine the site of increased blood chloride in patients with arterial 
hypertension, and if possible its significance, it was found: 

1. The increased blood chloride is wholly confined to the red cells. 

2. This increased cell chloride is not the result of acidemia, since pH and erythrocytic 
volume-index showed no significant deviations from the normal. 
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LeEirbuch des StoSSwechsels utid der StoESwechsel- 

kPankheiten. Von Dr. med. et phil. S. J. Thannhauser, o. o. Professor der Medi- 
zin, Direktor der Medizinischen Klinik der Medizinischen Akademie Dusseldorf. Mit 94 teils 
farbigen Abbildungen im Text. XX, 741 Seiten. 1929. RM 51.12; gebunden RM 53.82 

This volume is a notable work in that it succeeds, to an extent rarely attained, in present- 
ing a very detailed and authoritative account of the known facts of metabolism, without 
becoming a mere collection of abstracts from the literature. The book is in the German 
tradition in that it contains much controversial matter, that no painB have been spared to 
obtain the most recent advances in the various sections, and that its outlook is both scientific 
and philosophical. Professor Thannliauser has the great advantage of combining a very 
complete knowledge of the natural sciences with a fine and experienced clinical sense. This 
combination is not common, and we greet the present volume as a demonstration of the 
immense advantages gained by the clinician who possesses a thorough scientific training. 
The treatment of the various subjects is well thought out, and shows the hall-marks of a 

teacher Many and excellent photographs of cases and diagrams of 

results abound, and the bibliography makes the volume of incalculable value to the researcher. 
A translation into English would be of great service to a wider public. 
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707 pages, 202 illus- 
trations. Price, §6.75 • 


CHARACTERISTICS OF BOOK 

The book has these .characteristics: 1. 
The introduction to each chapter sets 
forth the plan of study of each group and 
includes illustrations of the terms used in 
describing the individual drugs of that 
chapter. 2. It classifies and groups the 
di’ugs so as to permit ready reference. 3. 
It systematizes all descriptions. 4. It pro- 
vides a working photograph of each vege- 
table and animal drug. 5. Under each 
drug are given its Latin title, abbrevia- 
tion, English name, synonym, botanic 
name, part or parts used, impurities, as- 
say, ash, habitat, description, constitu- 
ents, dose, preparations, properties used, 
and toxicology. 6. The inorganic and or- 
ganic compounds are grouped as follows : 
Caustics — Irritants — Systemic Poisons. T. 
There is a glossary of medicinal and 
botanic terms. 8. There are two posology 
tables, one for the study of posology, and 
one for ready reference. 


Partial Contents : Roots. Rhizomes. 
Rhizomes and Roots. Tuberous Roots, 
Bulbs and Corns. Barks. Woods and 
Pith. Stems. Plants. Herbs. Leaves 
and Flowering Tops. Leaves. Flowers. 
Fruits. Seeds. Algae and Fungi. Spores. 
Nonglandular and Glandular Hairs, and 
Excrescences. Starch, Gum, Sugar, and 
Mucilage. Resins, Gum Resins, Balsams, 
Balsamic Resins, and Oleoresins. Latex, 
Dried Juices, Extracts and Camphors. 
Sugars, Oils, Serums, Toxins, and Vac- 
cines. Drugs of Animal Origin. Poisons. 
Corrosive Poisons. Irritant Poisons. Ir- 
ritant Vegetable and Animal Drugs. 
Systemic Poisons. Posology. Glossary 
of Therapeutic Terms. 


THE C. V. BIOSBY COMPANY MJ 

352S Pine J31vd., St. Louis, Mo. 

Gentlemen: Send me Mansfield "Materia Medica, Toxicology and Pharmacognosy,” charging 
my account. The price is $6.75. 


Er. Address 

Mention this Journal when writing to Advertisers 



INDEX TO 

ADVERTISERS 


Please mention “The Journal of Laboratory and Clinical 


Medicine” when writing to Advertisers — It identifies you 





30 

Aloe Co, A S 

7 

Lill\ ami Company, Eh .2nd Coicr 

Bauseh & Lomb Optical Company—. 

3 

Pfaltz & Bauer, Inc 

11 



Progressive Laboratory Specialties 




Co 

5 

Coleman & Bell Co , The 

8 



Corning Gla°s Works 

1* 

Renew of Gastroenterology, The 

21 



Riekcr Instrument Company 

11 

Difco Laboratories — 

1 





Sandfield Publishing Co — 

18 

Eimer & Amend 4th cover 

Sargent & Co , E H - — 

2 


14 

Spencer Lena Co 

17 



Suckert Loo«e Leaf Cover Co ... 

22 


IS 





Teelawuhet Bauch 


Gradwolil School of Laboratory Tech 


Thomas Co , Arthur H 

1G 

mque 




International Equipment Co 

11 

Venereal Diseases Information 

5 



Verlag von J F Bergmann 

22 

Kalak Water Co of New York, Inc 




■ 3rd Cover 

Will Corporation 

15 

j Kimble Glass Company 

0 

World Peacewais 

23 

All possible care Is exercised In the preparation of this Index The publishers are 

not 

responsible for any errors or omissions 



^kalak 


CARBONATED 

ALKALINE WATER 

NOT A LAXATIVE 
UNIFORM STRENGTH— PURITY 
kalak water co. or new ■vork, inc. 

6 Church Street New York City 



® A NEW INSTRUMENT • 

FOR THE ASSAY OF MALE SEX HORMONES IN URINE 



The clinical value of making determinations of the male sex hoimone 
content of urine is widely recognized, and the progress made by phar- 
maceutical manufacturers in the production of synthetic hormone prepara- 
tions has partly opened the way for a greater popularity of this test. 

Comb growth assays on capons (the original method of making deter- 
minations of male sex hormone) suffered from the necessity of using 15 to 
25 capons for an assay and the inability of employing the same birds for 
another test until about a month later. 

The use of the colorimetric method, which yields results as accurate as 
the inunction procedure on capon combs and which is more sensitive than 
the injection technique, has heretofore been restricted because of the high 
cost of the necessary equipment. 

REFERENCES — Zimmermann, W.: Zcit. fuer Physiol, Chcm., 233:357, 1935; 
and 245:47, 1936. 

Oesting, Ralph B. : Proc. Soc. Ex fee. Bio. and il led. 36:524., 1937. 
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Materia Medica, Toxicology 
and Pharmacognosy 



By WILLIAM MANSFIELD, A.M., Pkar.D., Dean and Pro- 
fessor of Materia Medica and Toxicology, Union University, 
Albany College of Pharmacy, Albany, N. Y. 


• 

Practicing physicians everywhere will welcome a text 
like this one. Brand new — based upon the last edition 
of the U.S.P. released less than a yeav ago. It is a 
veritable mine of information — just the information a 
busy, progressive physician needs. One can't overlook 
drags in the practice of medicine and physicians must 
have available a source book from which up to date, 
dependable information about ALL drags can be ob- 
tained. Mansfield is just this type of a book. 


707 pages, 202 illus- 
trations. Price, $6.75 


CHARACTERISTICS OF BOOK 

The book has these characteristics: 1. 
The introduction to each chapter sets 
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includes illustrations of the terms used in 
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chapter. 2. It classifies and groups the 
drags so as to permit ready reference. 3. 
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table and i ■ , ■ .y . Under each 
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tion, English name, synonym, botanic 
name, part or parts used, impurities, as- 
say, ash, habitat, description, constitu- 
ents, dose, preparations, properties used, 
and toxicology. 6. The inorganic and or- 
ganic compounds are grouped as follows: 
Caustics — Irritants — -Systemic Poisons. 7. 
There is a glossary of medicinal and 
botanic terms. 8. There are two posology 
tables, one for the study of posology, and 
one for ready reference. 
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Nonglandular and Glandular Hairs, and 
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Dried Juices, Extracts and Camphors. 
Sugars, Oils, Serums, Toxins, and Vac- 
cines. Drugs of Animal Origin. Poisons. 
Corrosive Poisons. Irritant Poisons. Ir- 
ritant Vegetable and Animal Drugs. 
Systemic Poisons. Posology. Glossary 
of Therapeutic Terms. 
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sealed and stacked for storage. 
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This new clinical instrument is ap- 
plicable wherever colorimetric de- 
terminations of chemical concentra- 
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centration curve serves for subse- 
quent determinations. 
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Practice of Medicine 

Bj- JONATHAN CAMPBELL MEAKINS, M.D., LL.D., Professor of Medicine and 
Director of the Department of Medicine, McGill University. 1,343 pages, 505 illus- 
trations, 35 in colors. Price, $10.00. 

With the help of this “Practice of Medicine” you can do much to improve the management 
and care of your patients. Throughout, the motive has been to “assist” — to help the prac- 
ticing physician in solving the numerous puzzles and problems noth which he is daily con- 
fronted. 

This “Practice of Medicine” approaches the subject from a physiological and biochemical 
standpoint rather than from a pathological and anatomical one. The latter, however, is 
not neglected. The smooth flowing style of the author, his tendency to talk “down to 
you,” not over your head, is especially refreshing. Pew books are so easily read. 
Pictures are an important part of this book. Meakins has diverted from the usual custom 
in textbooks on practice and has inserted many illustrations with the hope that these may 
be more informative than many words of description. This book thus becomes not only 
a guide to the practice of medicine, but a description of individual cases. There are 505 
illustrations in the book, 35 of these being in color — A FEATURE FOUND IN FEW 
TEXTS ON PRACTICE. 


Methods of Treatment 



By LOGAN CLENDENING, M.D., Professor of 
Clinical Medicine, Medical Department of the Uni- 
versity of Kansas. Sixth Edition. 879 pages, 103 
illustrations. Price, $10.00. 

Here is a book that gives you a different viewpoint on treat- 
ment. A book that instructs in the application of thera- 
peutic measures and inspires greater faith in and greater 
respect for therapeutic means. Distinctly a book for the 
general practitioner, covering ALL forms of treatment . . . 
Rest, Drugs, Diet, Hydrotherapy, Gymnastics and Mas- 
sage, Electrotherapeutics, Radiotherapy, Climate, Aero- 
therapy, Heliotherapy and Psychotherapy. 

In every case the author has kept in mind the problems of 
the general practitioner and encourages him to use methods 
and to adopt methods which he is likely to believe are ef- 
fective only in what the world has come to call specialists. 
To make the book as practical as possible illustrations are 
used to guide the physician. These illustrations are in them- 
selves a course in therapeutics. 

Texts on therapeutics and pharmacology are usually devoted 
exclusively to drugs. Here all therapeutic procedure is brought 
together within the compass of one volume. This book is 
primarily a comprehensive discussion, first of the many means 
of cure, as drugs, biologic therapy, exercise, heat, diet, cold, 
etc., and, second, a discussion of the treatment of specific 
diseases. In this discussion the whys, wherefores, and why 
nots are considered and weighed in a way that shows the 
wide, wise and trained experience and excellent judgment of 
the author. 


Possibly no medical volumes are so 
widely consulted by General Prac- 
titioners as Meakins “Practice of 
Medicine” and Clendening “Meth- 
ods of Treatment.” The contin- 
ually mounting sales of these two 
books — the splendid * reviews in im- 
portant medical journals — their 
wide adoption in medical schools — 
the encouraging reports about them 
by physicians who consult them 
daily — is convincing proof that they 
are leaders in 'medical literature to- 
day. 


Buy These at $3.00 a Month! 

0 $3.00 a month will bring- you both these practical books. 
Use the coupon below to place your order right 
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the date of shipment. 


THE C. Y. MOSBY COMPANY MJ 

3525 Pine Blvd., St. Louis, Mo. 
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Meakins "Practice of Medicine" $10.00 
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DOES REMOVAL OF A NORMAL GALLBLADDER AFFECT THE 
METABOLISM OF LIPIDS 5 * 


A J Atkinson, II S MD, isd A C In, PnD.MD Chicigo, III 


T WO geneial functions are general!} assigned to the gallbladder, namclj, the 
regulation of piessuie of the biliaij passages, and storage of bile for digcs 
tne pm poses Ceitam e\penmental obsmations hate been xeportcd by Sweet* 
winch indicate that the gallbladder nia) be related to lipid metabolism His 
data arc snffieiontlj sti iking to nauant a repetition and extension of his 
expel iment 

Sweet fed a nonnal dog a fat meal and detcunmcd the cholesteiol content 
of the blood at three horn internals foi twelve hours Having determined the 
noimal cholesterol curies he l emoted the gallbladdei He found that after 
choice} stcctomj the blood cholesterol following a fat meal lose to almost double 
the normal tallies About foity dajs aftei opeiation the blood cholesterol 
response returned to noimal, and was less than normal at seientj four days In 
one obseriation tluee bundled dajs aftei opeiation, the cholesteiol curie ap- 
pioached normal He also noted a change in the contour of the cholesterol 
curie following fat ingestion Normally the peak of the use occurred at the 
sixth hour, whereas after cliolccj stectomj the peak was retched at the ninth 
how The mciease m blood cholesteiol was icported to be due chiefly to a rise 
m cholesterol esters 

Foil'll eather and Collmson* found the blood eholesteiol tallies m man noi 
mal oi subnoinial seieial months aftei eholccj stectomj This is not necessarily 
contraij to Sweet’s findings m dogs 

* Uw Uep-irtments ot Xtedlcine Ph\ siolosv and ri avnvvcolosx Northwestern Uni 
versitj Medical School 

Received for publication JuJ) 28 1037 
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We thought it possible that a more continuous flow of bile into the intes- 
tine after removal of the gallbladder might modify the absorption rate of fat. 
However, not only the rate of absorption of lipids into the blood might be a 
factor in interpreting Sweet’s results, but other factors such as tissue injury 
might modify the alimentary lipemia curve. With these possibilities in mind, 
the experiment of Sweet has been repeated and extended. 

METHODS 

Normal absorption curves in dogs for fat similar to the dextrose tolerance 
test were determined. The dogs were fasted for three days because Rony and 
Ching 3 obtained more uniform alimentary blood fat curves after three days of 



Fig. 1. — A composite curve of nine dogs showing the effect of cholecystectomy on blood 
lipids. T.F.A., total fatty acids : F.C.. free cholesterol ; T.C., total cholesterol. N, control 
curve ; A, six days after operation ; B, twenty-four days ; C, forty-two days ; D, sixty -seven 
days ; E, six months ; F 3 one year. 


fasting. Then the blood plasma was analyzed for free cholesterol by M. 
Yasuda’s 4 method, for total cholesterol by R. Okey’s 5 method, and for total fatty 
acids by W. R. Bloor’s 6 process. The dogs were then given by stomach tube 
2 c.c. of olive oil per pound body weight, and four more blood specimens were 
taken at two-hour periods for analysis. After obtaining several normal blood 
lipid curves the gallbladder was removed and the experiments were repeated 
at intervals for several months. 

Mange had to be avoided because it was found that three days of fasting in 
the presence of mange augmented the fasting level of plasma lipids. The same 
will probably occur if the dog is not given good dietary and hygienic care. 
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RESULTS 

Repetition of Sweet’s Experiment — -Nine dogs were studied according to 
tlie cxpei imental outline just gnen Composite euives of the results are shown 
m Fig 1 These curves are not unlike those obtained by Sweet, and constitute 
essentially a confiimation of Ins obscnations 

It was found that m the dogs operated upon there was an increase in the 
thud 01 sixth daj fasting level of blood lipids Ilowevei, the blood lipid curves 
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HOURS AFTER FEEDING 


SECOND MOCK 
OPERATION 
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A 
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FI? 2 — A composite curve of four doss showing 1 the effect of a mock operation cholecj s 
tectomy and a second mock operation on total fatty acids N, normal control A three dajs 
postoperatlvely B, twenty days G thirty two days after mock operation eightj five days after 
cholecystectomy and second mock operation 


after fat ingestion were not absolutely unifoim cither before oi after cho 
lecjstectomj, and the peak, of the rise did not occui at a definite hour The 
fasting levels occasionally returned to normal within a month after operation 
In one dog the third day fasting level of total fattj acid and total cholesterol 
remained high for one j ear after cholecj stectomy This dog foi some unknown 
reason remained in poor condition after the operation "We consider the “A,” 
“B,” and “C M curves to be significant elevations of the lipid values 
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A Control Group of Experiments. — “Moch operation” : It was then thought 
advisable to determine whether the results obtained were specifically due to re- 
moval of the gall bladder, or whether they could be produced by stripping out 
a piece of the hepatic capsule and manipulating, without removing, the gall- 
bladder. Such a control was considered to be important because of tire known 
relation of liver injury to blood plasma cholesterol values. 

The results on four dogs in general were similar to those obtained by 
cholecystectomy. The "mock operation’’ was followed by a rise in the level of 
blood lipids after three days of fasting. The response to fat feeding also was 
modified as if the gallbladder had been removed. 

Of course, the manipulation of the gall bladder may have injured it. So, 
experiments were performed on four dogs on which a "mock operation" was 


FIRST MOCK 
OPERATION 



CHOLECYSTECTOMY 
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Fig 1 . 3. — A composite curve of four dogs showing the effect of a “mock operation," chole- 
cystectomy, and a second mock operation on total plasma cholesterol. N, normal control ; A, 
three days postoperatively ; B, twenty days ; C, thirty-two days after mock operation, eighty-five 
days after cholecystectomy and second mock operation. 


performed without manipulating the gallbladder. However, after the plasma fat 
changes had returned to normal, the gallbladder was removed, and then after 
the plasma fat changes had returned to normal another "mock operation" 
was performed. 

The essential results are shown in the composite curves in Figs. 2, 3, and 4. 
More frequent tests were performed than those indicated in the figures, but it is 
unnecessary to take space by the presentation of all the data. The curves, how- 
»ever, are an accurate representation of the average trends in the various ani- 
mals. . It is to be noted that the mock operations influenced the results less than 
the cholecystectomy. Also, the effect of cholecystectomy tended to be longer 

in duration. 

a ' t 
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Anothei (log was fed a quantitative diet eieij day The twenty fora lionr 
posteibal blood fat levels weie determined successively bcfoie and aftei ether 
anesthesia, trauma to the liver blit not the gallbladdei, and subsequent clio 
leej steetoni) At times this dog showed some mciease m the twenty four hoar 
posteibal blood lipid values, but on the average tlie levels weie but slightly 
higliei than is the iioinial vanation for the same dog (Table I) This dog 
showed a pool response to cholera steetomj 


Table I 

The Kesuits of CiioLmsTFcroitY and Othep PpocEmirES o\ Biood Fat Leafls Tweytv 
F air Holts Postcibuu 


DVTE 

TOT VI 

F VTT\ ACID 
JIG / 

100 CC 

FREE CHO 

1 ESTEPOL 
MC / 

100 CC 

TOTAL CHO 
LESTEPOL 

mg/ 

100 CC 

V\ER\CE A\ EPAGE AYEPVGE AVERVGE 

TOT VL FREE TOTAL CHOLES 

Fvrrr choles choles tepol 

VC1D TFPOI TEPOL ESTEP 

4/20/ 0 

3Uo 

* 4 

110 


4/22/23 

"'77 

32 4 

107 


4/24/35 

508 

53 * 

16a 


4/2G/35 

393 

418 

115 


4/29/33 

3o4 

40 8 

118 


3/ 1/35 

408 

40 S 

113 

399 7 40 9 120 8 80 

5/ 3/35 

0 / 5/35 

393 

43 9 

118 

Dog fasted 48 hoars 

5/ C/35 
5/14/35 

3G2 

418 

131 

T>eep ether anesthesia for one hour 

5/15/35 

470 

44 9 

152 


5/17/30 

524 

314 

115 


O/20/35 

39 

3*4 

94 


5/22/35 

300 

34 5 

105 


0/24/35 

339 

32 4 

110 


5/27/33 

462 

u9 7 

84 

421 8 *7 9 112 74 

5/29/35 

424 

34 5 

115 


5/31/35 

454 

42 8 

107 


0/ 3/35 

0/ 6/35 

4ol 

48 0 

128 

Laparotonw , manipulated gallbladder 
(ether anesthesia) 

6/ 7/35 

501 

4G0 

121 


C/10/35 

485 

al 2 

131 


0/12/35 

501 

44 9 

113 


0/14/3 a 

9 23 

4 9 

173 

443 40 8 140 99 

G/17/35 

C/18/35 

410 

481 

191 

Removed gallbladder (etlier ane°thesia) 

G/19/35 

447 

52 3 

173 

G/21/3a 

454 

70 0 

170 


6/24/35 

5o4 

09 0 

173 


0/26/35 

431 

50 2 

131 


C/28/35 

447 

42 8 

15o 


7/ 1/35 

385 

39 7 

89 

440 03 50 7 131 80 

7/ 3/35 

408 

40 8 

113 


7/ 5/35 

470 

47 0 

92 


7/ 8/ 5 

410 

50 2 

113 


7/10/35 

470 

418 

94 


7/12/35 

3C2 

54 2 

141 



Thirty pound male dog Quantitative diet 300 cc milt, 10 ce cod liver oil 12 gm 
AO-AAt 200 gill bone, 200 gm Pnril (Si\ift & Co analysis Protein 10 5 per cent, carbohydrate 
[N F E 1 10 per cent, fat 2 50 per cent, crude fiber [nro. J 50 per cent) 


Two other dogs were fed the quantitative diet, but weie fasted foi th 
dais before determining blood fat levels "When this had been lepeated,^^ 
times, a laparotomy was pel formed, and the fasting and alimentaKvWmcr 
blood lipid lei els weie elraated 
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When the levels again approached the normal, a cholecystectomy was per- 
formed. Again the blood lipid levels were elevated. When the levels had re- 
turned lo normal after the second operation, another laparotomy was performed. 
The ensuing fasting blood lipid levels were elevated. Fig. 5 shows the com- 
posite curves of two dogs before operation, after laparotomy, after cholecystec- 
tomy, and after a subsequent laparotomy. It should be remembered that these 



HOURS AFTER. FEED1N&- 


Fi£T. i. — A composite curve of four dogs showing the effect of mock operation, cholecystec- 
tomy and a second mock operation on free plasma, cholesterol. The lettering of the curves 
means the same as indicated for Figs. 2 and 3. 



DAYS 

. . ^'g. 5. — Showing the changes in total fatty- acids (T.F.A.), free cholesterol (F.C.) and 
total cholesterol < T.C .) after a laparotomy with Uver trauma, cholecystectomy-, and a second 
mock operation. 

dogs were fasted for three days before each study of the blood lipid levels. It 
is to be noted that in this group the laparotomy was as effective in causing 
changes as the cholecystectomy. 

Although the twenty-four-hour postcibal blood fat levels were unchanged 
after ether anesthesia, the effect of a three-day fast after anesthesia was un- 
known. Four dogs were fed a quantitative diet and then the blood lipid levels 
were determined after fasting for three days. In two of the dogs the ali- 
mentary lipemia response to olive oil was also studied. After establishing the 
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noimal a\ wages foi tlic blood fats under these conditions each dog was anes 
thetized with nembutal, ether and chloioform m turn Nembutal anesthesia 
did not change the thud daj fasting lipid levels nor modifj the lipeima curve 
lu response to olive oil ingestion Ethei and ehloioform anesthesias both raised 
the thud day fasting levels and the ahmentaiy lipeima cur\es Chlorofoim 
had a aoie maiked and piolonged effect than ethei, although the effects were 
not evident one 01 two weeks latci 

DISCUSSION 

It is not smpiismg that slight nquij to the lira changes the blood lipid 
lesponse to staivation 01 to ingested fat In some of the dogs, the effect of 
choice! stectomj was of longei duiation than that of In ei trauma Choleejstee 
tomj is accompanied bj slight livei damage, which oeuus late, since Bergh, 
Sandblom, and Ivv s bare shown that following lemoval of a noimal gallbladder 
m a dog small areas of neeiosis, undetectable bj means of clinical tests, aie 
found m the luei 

This w oik was undcitakeu with the hope that some geneial function of the 
gallbladdci as lclated to lipid metabolism might he discoveied The results do 
not indicate that the gallbladdci possesses such a geneial function Any change 
that oceuned following eholecj stectomj can be attributed cleailj to the result 
mg liver injury 

Since cholesteiol is eliminated bj the intestinal mucosa to a veiy significant 
c\tcnt, it would be of mteiest to determine the effect of choleej stectomy on the 
elimination of cholesteiol and fat in the feces Until this is done one cannot 
saj that the leservon function of the gallbladdci plajs no role m the metabolism 
of lipids 

CONCLUSION 

The use m fastmg plasma lipid levels obtained aftei choleej stectomj is not 
specifically due to lemoval of the gallbladder, it may also be obtained after liver 
damage, tissue mjurj , and foi a shoit time aftei ethei 01 ehloioform anesthesia 
By studjmg the blood lipids (total fatty acids, fice and total cholesterol) before 
and after choleej stectomj both undei the condition of fastmg and during the 
digestion and absorption of fat, it could not be demonstiated that the gallbladder 
possessed a function of ugulatmg the metabolism of lipids 

We would like to express appreciation to Mi^s ^ruan Bass for technical assistance in 
this work 

Bart of the expense of tins investigation was defrajed b> contribution from the E L 
Dawes Tund 
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THE PRODUCTION OF PHOSPHATE PICKETS TN PATS IN THE 
PRESENCE OF VITAMIN D° 


Leo K. Campbell, M.D., Chicago, III. 


A CRITICAL review of the literature gives one the impression that phos- 
phate rickets can not be produced in rats in the presence of adequate vita- 
min D. A diet of much higher calcium to phosphorus ratio than has previously 
been used was planned. The following diet is very low in phosphorus and pro- 
tein, adequate in calcium, and fulfills the remainder of the nutritional require- 
ments of rats. 


Tabi,k I 


FOOD 

FEU CENT IN 
RATION 

phosphorus in n.\r. in 
300 CM. OF RATION 

CALCIUM IN CM, IN 
100 OM. OF RATION 

Corn 

70 

0.144 

0.014 

Oats 

20 

0.079 

0.014 

Calcium carbonate 

3 



1.200 

Sodium chloride 

1 

— 

— 

Total 

100 

0.223 

1.22S 


Ten milligrams of ferric citrate and 1 c.c. of cod liver oil containing 250 
vitamin D units were added to the above ration which was fed each rat every 
other day. An excess of food was kept in the cages at all times. A control 
group was fed the following diet which is higher in phosphorus and protein. 
The ferric citrate and cod liver oil were added as in the low phosphorus diet. The 
meat powder was prepared from beef round from which the visible fat had 
been removed by cutting. The lean meat was ground, desiccated in vacuum at 
56° C., and pulverized. 

Ten disease-free white female rats from the AVistar strain and twenty-eight 
days old were fed the low phosphorus diet for one hundred and thirty-two days. 
An identical group was fed the diet higher in phosphorus. At the end of the 
feeding period the long bones were x-rayed, the gastrointestinal tract removed, 

♦From the Department of Medicine of Kush Medical College of the University of 
Chicago and the Presbyterian Hospital in Chicago. 

Received for publication, June 18, 1937. 
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t\blf n 


POOD 

PET CENT IN 
RATION 

pHosmoros iv git in 
100 nr op pation 

CALCIUM IN CM IN 
100 t M OP PATION 

Corn 

s 

0 009 

0 001 

Oits 

50 

0 19S 

0 014 

Ateat powder 

41 

0 227 


Calcium carbonate 

3 


1 200 

Sodium chloride 

1 

— 


Total 

100 

om 

3 215 


and the animals memciatcd m an clectue furnace The ash was analyzed foi 
ealemm 1^ the \olmnetue oxalate method and for phosphorus In the ammo 
nnphtho! sulphonic method 


RESULTS 

Tlie a\eragc of the peiccntage of calcium m the ash of the animals fed the 
low phosphoius diet was 32 as eompaied to 40 m those fed the diet higher m 
phosphoius The a\ otage of the percentage of phosphoius m animals fed the 
low phosphoius diet was 12 as eompaied to G found m those fed the higher 
phosphoius diet 

Table III 

Amu sis of Bats Feb on Low Piiosraorus Diet 


TAT 

\maiu vr 

FND OI 

F\1 PriWPNT 
IN CM 

WFIGIIT OF 
vsn IN cm 

wciniT oi 

CALCIUM 

IN GW 

PEP CENT 

OI 

CALCIUM 

IN ASH 

AAFICJIT OF 
PHOSPIIOPUS 
IN CM 

PEP CENT OF 

niospiiorus 

IN ASII 

A 


1 5 O 

0 400 

•>2 

0 200 

13 

B 

.12 


0 400 

32 

0 193 

13 

C 

3G 

1 521 

0 420 

28 

0 211 

14 

D 

°G 

1 400 

0 4G7 

32 

0 205 

14 

E 

4S 

19 0 

0 G3S 

32 


10 

F 

50 

i ssi 

0 G5S 

”5 


11 

G 

•'0 

1 491 

0 477 

32 


13 

11 

•>2 

3 011 

0 510 

32 


12 

I 

3f 

1 630 

OGGI 

33 


12 

r 

TO 


0 527 

n 4 


13 




32 


12 


Table IV 

Analnsis of Bats Fed on High Puosrnorus Diet 


i 

pvr 

: AS EIGHT AT 
j F\B OF 

FM EPIMENT 
IN GW 

WEIGHT OF ; 
ASH IN GM i 

1 

W EICUT OF 

C ALCIUM 

IN CM 

I Eli CENT 

OF 

CALCIUM 
IN ASII 

WEIGHT OF 

mosriiorrs 

IN CM 

PEP CFNT OF 

phosi norus 

IN ASH 

VA 

100 

5 9M) 

2dU 

39 

0 426 


BB 

1GS 

5 912 


39 

0421 

7 

CC 

212 

G9S1 

2 722 

39 

0 421 

6 

DD 

172 

0 660 

2 600 

30 

0 4S0 

7 

EE 

18S 

6 250 

2 50*’ 

40 

0 3S7 

0 

Fr 

200 

8 331 

3 507 

42 

0 414 

5 

GO . 

220 

7 690 

3 309 

43 

0 400 ; 

5 

Hll 

212 

7 760 

2 949 

38 

0 46° ! 

G 

ii 

172 

6 532 

2 548 

39 

0 400 

0 

JJ 

ISO I 

6 331 

2 400 

39 

0 392 

6 

Vxurtge j 



40 


6 
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The blood counts and hemoglobin determinations by the Sahli method on all 
oi' the animals were normal at the end of the feeding period. 

X-ray pictures taken of the long bones of the animals that were fed the low 
phosphorus diet were typical of rachitic bones. The bones bowed on pressure, 
the epiphyseal line was jagged and irregular, and there was a marked diminu- 
tion in the calcification at the epiphysis. X-ray pictures taken of the long 
bones of animals fed high phosphorus diets were normal. 

CONCLUSIONS 

A diet low in phosphorus and protein, adequate in calcium and vitamin D, 
but with a calcium to phosphorus ratio of 5.5 to 1 will produce rickets when fed 
to rats. When the ratio is lowered to 3 to 1 by raising the phosphorus content 
by adding meat, the bones develop normally. 

It will be noted that the percentage of phosphorus in the bones of the 
rachitic rat is higher and the calcium lower than that in the bones of the normal 
animal. This difference in composition is probably due to a higher percentage 
of the calcium present as the carbonate in the normal than in the rachitic bones. 


V. NONRENAL AZOTEMIA* 


Michael Cl. Wohl, M.D., Raymond W. Bbust, M.D., and Herbert Freed, M.D., 

Philadelphia, Pa. 


S INCE our report 1 in 1935, of various clinical conditions in which high blood 
urea values arise and in which there is no evidence of chronic glomerulo- 
nephritis, a number of other conditions have come under our observation. A 
number of important papers have also appeared which bear directly or in- 
directly on the problem of hyperazotemia of nonrenal origin. 

In the discussion of our earlier presentation, we made an analysis of the 
various states with which high blood urea is associated and found that there 
was one large group in which the majority of clinical cases could be placed and 
concerning which there was a considerable amount of experimental data. This 
type which others had designated hypochloremic uremia or “Azotemie par 
manque de sel” appears to be closely connected with a severe, but reversible 
change in the salt and water metabolism of the organism, and proved to be the 
type which responds favorably to salt and water administration. Recently 
Me Gance 2 lias produced a similar clinical condition by salt deprivation alone 
through salt-free diet combined with sweating. 

There are other states of nonrenal azotemia that are not conditioned by 
demonstrable loss of water or electrolytes. There is a possibility that such a 
state may reflect some internal metabolic derangement which at present is not 

•From the Department of Medicine, Temple University School of Medicine and Phila- 
delphia General Hospital. 
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Read before the American Therapeutic Society, Atlantic City, June 4, 1937. 
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readily discernible Thus, the injection of histamine into animals pioduees an 
increase m mtiogcn m the plasma with a diop in the chloudes There is no 
evidence of external loss of natei and electrolytes through known channels, 
such as the stomach, the intestines, 01 the skin 3 

Indeed, we called attention to the main points of similarity, both chemical 
and cluneal, between the in pochloremie states and the ciises of Addison’s dts 
ease 1 In moie recent experimental woik, Wohl, Bums, and Claik found mor 
phologic alterations m adicnal glands of dogs, with hypochloiemia resulting 
from experimental high intestinal obstruction 

With replacement of laige quantities of noimal salt solution (400 ec 
daily) without coitm or with smallei amounts of normal salt solution (200 ec 
daily) plus coitui, the clinical and biochemical signs of the toxemia abated, 

Table I 

Climc\l Conditions of Non pen \l Azotemi\ 

Dehydration from 
I iO«s <?f g'lstramtestw'il secretions 
a Cancer of stomach 
b Pjlorospasm 
c Hyperemesis gravidarum 
cl Gastric tetany 

e Alkalosis in alkaline treatment of peptic ulcer 
f Acute intestinal obstruction 
g SeZf treatment with duodenal tube 
h Diarrhea 

Loss of extracellular fluid 

a Profuse sweating from exposure to extreme, beat 
b Diabetes melhtus 
c Postoperative 

<1 Therapeutic purposes limitation of fluid (epilepsy) 

Nonobvious loss of fluids and electrol}-tes 
a Burns 

b Histamine shock and other shocklike conditions 
c Adrenal insufficiency 

and the adrenal glands remained intact 4 5 (Fig 1) (see Chaits 1, 2) The 
yanous symptoms of cortico adrenal insufficiency weie explained by Zwemer 
and Tinszkowski in terms “of a disturbance of cortico adienal potassium in- 
terrelations ,,c Scudder, Zwemei, and Tinszkowski fortified our contention that 
acute intestinal obstruction and adrenal insufficiency haye many features m 
common, by demonstrating high blood potassium y alucs in acute intestinal 
obstruction 7 The report of Han op and his associates 8 on the saltwater hoi 
mone of the adi enals is pioy oeatn e of the thought that a functional and temporary 
derangement of the adrenals may be associated fundamentally with some states of 
noniiepliritic urea increases under discussion , the latter ey^entuating from fluid 
and base alter ations between the extracellular tissues, the tissue cells, and the 
blood Tiie appearance of a high figure of blood urea nitrogen m an\ clinical 
case is properly regaided as pointing first to renal damage, especially if to 
tins is added the presence of albumin and casts, as well as the manifestations of 
weakness oi yertigo, confusion, or stupor With our present knowledge, how- 
c\er, the possibility of othei conditions causing tins state of affairs ought to 
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make the physician complete the picture of Bright’s disease before he consigns 
his patient to that sort of prognostic limbo. The blood pressure, the eye-ground 
pattern, the specific gravity of the urine, the kidney function tests, and the 
history of a previous illness leading to kidney disease, when kept in mind, will 
aid in differentiating true uremia from nourenal hyperazotemia. The correct 
and early diagnosis may mean not only rapid clearing of toxic symptoms hv 
intravenous saline administration, hut may prevent the patient from going into 
deep coma and possibly death. We stressed in our first report, dehydration as 
the common denominator of the azotemia and hypoehloremia and felt that 
some of the cases with obvious loss of secretions from the gastrointestinal tract, 



Fig. 1. — Low power photomicrograph of adrenal cortex in experimental high intestinal ob- 
struction (all photomicrographs made at the same magnitude). A, extreme lipoid exhaustion; 
zona glomerulosa "moth eaten” with rupture of cell walls ; zona fasciculate : cytoplasm granular, 
apparently devoid of lipoid; B, partial lipoid depletion (dog receiving insudlcient quantities of 
salt solution) ; zona glomerulosa filled with lipoid ; cell walls preserved ; zona fasciculate only 
partially depleted ; cytoplasm contains lipoid droplets ; C, no evidence of lipoid depletion ; "stor- 
age phase” (dog receiving sufficient quantities of salt solution); zona glomerulosa and zona 
fasciculata well filled with lipoid ; ceils foamy ; note increased width of cortex as compared with 
A and B. 


forced limitation of fluid and salt intake for therapeutic purposes (epilepsy), 
or postoperatively belong to this group; but we had no case like the following, 
the pathogenesis of which remains obseure. 

Case 1. — A colored boy, ten years old, was admitted to tlie Philadelphia General Hospital 
on March 14, 1936, with a history of weakness, “inward fever” cough, abdominal pain, 
anorexia, and constipation. He had been in good health up to Feb. 29, 1936, when there was 
gradual and progressively increasing weakness and loss of energy. He developed “some 
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fever,” u itk a cough afterward. Anorexia and constipation were profound from the begin- 
ning, hut there had been no vcsmtiag until days after 3ie was forced to bed because of 
weakness. Examination disclosed an emaciated, weak, and apathetic, colored boy, tossing 
about in bod. There was no voimting, except once when milk feeding was attempted. The 
blood pressure was SO sjstolic; diastolic was unobtainable, Lungs were clear ; heart sounds 
distant and slow, and the abdomen was scaphoid. There were no masses or tenderness. The 
spleen was not palpable The temperature range was normal. 

A diagnosis of marasmus, dehydration, and gasfroinfestfnal upset was made The lab- 
oratory studies were as follows: Urine: acid, specific gravity 1.019 Albumin and sugar 
negative. No acetone, no casts were found, leucocyte** and cn throe} tes occasional. Blood 
count: erj throe j tes 4,460,000, leucocytes 26,000, hemoglobin 15 G gra.; poIj raorphonucleara 
83 per cent, lj mphocj tes 16 per cent. Blood: Kahn negative; blood sugar ICO Oj urea 
nitrogen. 260 mg. per cent On. March 10, 19.16: blood sugar 121 0 and urea nitrogen 170 mg. 
per cent. On March 17, 1930: creatinine 5.0 Blood chlorides 694 mg per cent; blood CO,, 
41 volumes per cent. The boy was placed on continuous hypodermoelisls of 3 per cent glucose 
in normal salt solution and began to improve at once In. four dajs his blood pressure was 
102/(>0, but he had a bradycardia of 58 with some extras! stole*. On Marcli 23, 1930, the blood 
urea nitrogen was 20 nig, pci cent; the blood chlorides were 010 mg per cent and the patient 



was entirely better, hapji^, and eating heattdy. The spinal fluid was negative, except for a 
chloride content of 956 mg. per cent during «alt administration. The urea clearance on March 
23, 1936, was 59 per cent the first hour, 72 per cent the second hour. 

This boy returned for examination on May 22, 1930, after a healthy interim and his 
unnaljsis was perfectly normal (seven specimens were examined). The blood urea nitrogen 
ranged from 21 to 10 mg. per cent. The urea clearance was 1G5 per cent, first hour clearance, 
131 per cent second hour. The phenol sulphoncphthnlcm was 73 per cent in one hour. The 
spinal fluid was negative. Physical examination, x ray studies of chest and gastrointestinal 
tract furnished no clue as to Ins former illness. 

Comments . — The piolonged malnutrition with its accompanying decrease 
in the Wood volume would appeal' to be the probable underlying basis for the 
increase in blood mca. There must have been an undue loss of intracellular 
lim'd with an acidosis. The COx was 41 volumes per cent. It is worthy to 
note that at the time the blood urea had arisen, the blood chlorides remained 
at a normal level. This would strengthen the point of view that the hyper- 
azotemia may occur without the hypochloremia. Tins is contrary to Blum’s 
contention that hypochloremia is primary and the azotemia compensates for the 
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low osmotic pressure of body fluid resulting from loss of electrolytes. Further- 
more, from a practical therapeutic consideration, it should he stressed that not 
all the patients with hyperazotemia should he given salt solution. In patients 
who show normal blood chlorides, dextrose in distilled water is preferable. This 
procedure may avert subsequent edema and irritative cerebral phenomena 
(hydration of the brain) if excessive salt, solution is given in cases with normal 
blood chlorides. On the other hand, this boy’s condition might conceivably 
have been an acute but temporary functional derangement of the adrenals, with 
alteration of the intra- and extracellular fluid and electrolyte distribution. 
Whether an abnormal release of potassium might account for the symptoms of 
low blood pressure, asthenia, and anorexia cannot be definitely stated. Un- 
fortunately, potassium studies were not done in this case. 

It is not generally appreciated that increased blood urea nitrogen figures 
occur in gastrointestinal hemorrhages, although, recently, it has been com- 
mented upon in the literature .®’ 10 ’ ,5 ’ 10 Of course, it has, for a long time, been 
known that experimentally sudden loss of blood in itself will be followed by an 
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Chart 2. — Experimental high intestinal obstruction treated with extract of adrenal 
cortex and salt solution. Note the insignificant change in urea nitrogen and specific gravity 
of blood ; blood chlorides are only slightly decreased. ("Wohl, Burns, and Pfeiffer. 6 ) 


increase of blood nonprotein nitrogen values . 11 ' 12 Likewise, shock due to wounds 
will show a similar picture . 13 ’ 14 The following cases illustrate azotemia due to 
acute gastrointestinal hemorrhage. 

Case 2. — N. D., a white man, fifty years old, who for at least two years prior to ad- 
mission to the Philadelphia General Hospital had a typical peptic ulcer history with pain 
relief from alkali powders. About a week prior to admission to the hospital, he vomited un- 
digested blood (about one quart of material in all) and passed tarry stools. Examination showed 
an Italian man with a warm, dry, and faintly icteroid skin, who appeared acutely ill, but was 
not complaining of any pain. The blood pressuic was 140 systolic, SO diastolic. Physical 
examination was normal so far as revealing any pertinent signs of the underhung condition has 
concerned. The man was diagnosed as a bleeding peptic ulcer case. The blood count showed a 
rather marked secondary anemia, and the blood urea nitrogen was 40 mg. per cent on June G, 
1936. Another blood specimen taken on June S, 1936, showed a urea nitrogen of 90 mg. per cent. 
Because of the rising blood urea nitrogen, secondary anemia and the presence of casts in the 
urine, a note by the interne suggested reconsidering the diagnosis, although he added that the 
clinical state did not fit in with the picture of chronic glomerulonephritis. 

By June 9, 1936, the blood pressure was 116 systolic, 74 diastolic. The heart and lungs 
were negative. On a Sippy diet, the man continued to improve. By June 11, 1936, the blood 
pressure was 130 systolic, 74 diastolic, and he was considered fit under cyclopropane anesthesia 
for operation, which was performed June 11, 1936, and a duodenal ulcer was found. 
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By June 10, 1936, tlie patient’s Wood urea nitrogen was 15 mg per cent, and on the 
day of the operation it a as down to 12 mg per cent His convalescence was uneventful from 
ever} standpoint The diagnosis of bleeding into the bowel remained the chief element as 
soeiated with the cau«e for his admission and the immediate forerunner, if not the actual 
cause, of the azotemia 

Case 3 — Mrs D B, a white woman, aged fort} nine years, admitted to Temple Uni 
versity Hospital with a chief complaint of fainting and weakness with vomiting of black 
material anl parage of * pitch black stools” the dav before admission Bee 1, 1936 The 
vomiting was repented once before admission 

The past medical history was irrelevant, including the gastrointestinal tract which was 
entirely negative up to the present illness The patient vrns noted as one who was accustomed 
to endure hardships to work hard and to bear man} children 1 he physical examination being 
negative, a diagnosis of bleeding duodenal ulcer was made, based on tlie histor} The blood 
pressure was WO systolic, 65 diastolic The blood count on admis'aon was er}throc}tes 
3,180,000 leucocytes 18 400, polymorplionuclears 80 per cent, lymphocytes 16 per cent The 
urine showed a specific grant} 1,017, a trace of albumm with negative microscopic findings 
The blood chcmistrj icported on the da 5 after admission, Dec 2, 193G, showed the urea 
nitrogen to be 8S mg per cent and the blood chlorides to be 524 mg per cent The patient was 
given nevcral blood transfusions She improved markedly in general and so far as the blood 
count and the blood cl enustrr were concerned, the latter m three days (b} Dec 5, 1936) was de 
creased to 20 mg per cent urea nitrogen Her blood pressure on Dec 7, 1936, was 190 
systolic over 100 diastolic and the e}e ground examination revealed a severe grade of arteno 
^cleroMS Oc« ult blood was still present m the stool on Dec 30, 1936, and continued to the 
tune of discharge on Jan 19, 1917, although the patient felt well, and the erythrocyte count 
was 4,450,000 She had been put on a Sipp} diet Her blood pressure on discharge Jan 19, 
1937, was 240 svstohe over 136 diastolic and she was put down definitcl} as a ease of es 
sential hypertension Her stools remained positive for occult blood throughout her stay in the 
hospital, although proctoscopic examination revealed no signs of bleeding from hemorrhoids 
or other disease of the lower bowel It should be added that an x ray genes on Dec 15, 1936, 
was reported as definitely indicating a duodenal ulcer on the lesser curvature of tho first 
portion of the duodenum 

Comments — These two cflscs parallel closelj those icpoitcd bj Sucic 15 and 
Ingegno 10 m that high blood urea -values are observed w itiuu a short time after 
obvious bleeding into the gastimntcstinal tiact The hyperazotemia declines 
promptlj on cessation of the bleeding The peisistenco of a positive occult blood 
test m the stools m tlie last case is at v ariance vv ith the linpi ession of Ingegno, that 
continued bleeding lesults m peisistenco of elevated uiea values and which, he, 
therefoie, assumes to be of great prognostic value The amount of actual bleeding 
m this case, it is true, maj be questioned, as the blood count and other signs of 
hemoiihage did not speak foi continued loss of appreciable quantities of blood mto 
the bowel It has been suggested that the elevation in blood uiea may be due to 
mci eased libeiation of the protein of the blood into the intestines and to lesoiption 
of blood proteins from the intestinal ttact 

If this explanation approximates the truth, then one would expect at least 
some elevation of the blood uiea m patients with mptiued ectopic prcgnanc> 
With this point ill View, we levicwed tiicntj case histones of patients who vveie 
operated upon at the Philadelphia Geneial Hospital m the last two years 
(Table II) All tho uiea nitrogen values, it will be seen, vveie well within noi 
mal range 
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It would seem, therefore, that the azotemia in hemorrhage is probably not con- 
ditioned by the resorption of blood. The loss of plasma and electrolytes through the 
intestinal tract would appear to be the more correct explanation. Continental writ- 
ers refer to the condition of hvperazotemia of gastrointestinal hemorrhage as “ex- 
haustio virium. ’ ,1S If it is unrecognized and not t rented early by sufficient amounts 
of sodium chloride solution, the patient usually dies. Death in such instances, as 
generally held, is due to extrarenal uremia rather than to the severe anemia. 


Table II 

.Blood Findings in Cases or Ruptured Ectopic Pregnancy 


CASE 

NO. 

PROBABLE date 
OF RUPTURE 

OPERATION* 

DATE 

UKKA 

111.00 O TAKES 

DATE 

EKYTHEO- 

CYTES 

LEUCO- 

CYTES 

M'ASSE R- 

MANN 

i 

Old 

2/ 2/30 

13.0 


4.3 

9,000 

4. 

2 

2/ 2/3G 

2/ 6/30 

10.0 

2/ S/30 




3 

1 1/12/30 

11/23/30 

10.0 

11/19/30 

4.1 

10,000 

Neg. 

4 

10/30/3G 

11/23/30 

11.0 

11/10/3 0 

2.5 

20,550 

4* 

5 

11/27/3G 

12/14/30 

10.0 

12/ 3/30 

2.0 

5,120 

++++ 

0 

?Blceding 

S/27/30 

10.0 

8/24/30 

\\X) 

3,500 

+ 4*4' + 

7 

G/1G/3G 

0/17/30 

14.0 

0/18/30 

2.4 

10,300 


8 

4/11/3G 

4/12/30 

14.0 

4/14/30 

4.1 

13,950 

A T eg. 

9 

7/17/3C 

S/2 7/30 

10.0 

S/24/30 

«**.u 

12,000 

4* 4- 4* 

10 

12/ 2/30 

12/15/30 

10.0 

12/ 3/3(5 

2.0 

5,150 

++++ 

11 

11/ 9/3G 

11/23/30 

11.0 

11/10/30 

2.4 

17,900 


12 

1/23/3 G 

1/23/30 

11.0 

1/27/30 

2.8 

14,800 

Neg. 

13 

3/11/30 

3/12/30 

15.0 

3/10/30 

3.0 

12,550 

Neg. 

14 

2/ 4/37 

2/ 8/37 

8.0 

2/ S/37 

2.5 

14,150 

Neg. 

15 

2/ 0/37 

2/ 0/37 

10.0 

2/ 0/37 

4.1 

14,500 

Neg. 

1C 

? 

9/15/30 

9.0 

9/ S/37 

3.5 

11,900 

Nog. 

17 

10/30/3G 

11/ 7/30 

S.O 

11/ 9/30 

2.5 

20,500 

4- 

18 

G/ 3/30 

G/ 3/3 G 

13.0 

0/ 3/30 

3.0 

7,200 

Neg. 

19 

1/31/37 

2/19/37 

12.0 

2/20/37 

4.3 

8,000 

Neg. 

20 

1/27/37 

1/27/37 

15.0 

1/23/37 

2.9 

17,900 

Neg. 


A very interesting case of a type not hitherto reported in the literature is 
that of unresolved bronchopneumonia treated by x-ray. 

Case 4. — A white man, E. W., aged 50 years, admitted to the Philadelphia General 
Hospital, Feb. 10, 1930, for cough and shortness of breath; the physical signs as well as the 
x-ray the following day indicated a confluent bronchopneumonia. The day after admission 
his blood urea nitrogen was 21 mg. per cent. On March 3, 1930, he began to have x-ray 
treatments of liis lung on account of failure to resolve. By March 6, 1930, his blood urea 
nitrogen had risen to 105 mg. per cent. The urinalysis was acid; specific gravity 1.015; 
albumin 0; sugar 0. Microscopic examination negative. A Mosenthal test showed a specific 
gravity of 1.010 to 1.017. Blood count was 3,500,000; the blood Wasscrmann was negative. 
By March 10, 1930, his urea nitrogen was 30 mg. per cent and his blood chlorides were 005 
mg. per cent. The patient developed erysipelas during convalescence, and on his return from 
the contagious disease hospital to which he had been transferred, he had a normal urinalysis 
and a blood count of 3,070,000 erythrocytes, 9,850 white blood cells, and a normal differential. 
The blood urea nitrogen was 20 mg. per cent. 

Another similar case came under our observation at the Philadelphia General Hospital 
(service of Dr. William Egbert Robertson) of a young woman, thirty years old, who received 
x-ray treatments of her lung for an unresolved lobar pneumonia. Prior to the irradiation, the 
blood urea was 12 mg. per cent. Following the x-ray therapy, the blood urea had risen to 
90 mg. per cent. The urinalysis, the Mosenthal test, and the eye-ground examination failed 
to implicate the kidneys as the cause of the azotemia. 
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A use m blood uiea nitrogen dmmg the conise of roalanal theiapy of 
dementia paialytica lias been of frequent occuuence in patients at the Phtla 
delphia Geneial Hospital In new oi om mteiest in nomenal azotemia, it ap 
peaied desuable to make a moie critical study of these changes 

The molds of two hundred and fifty eases of paicsis admitted to the Phila- 
delphia General Hospital between the reals 1928 and 1937 ueie esaiiimed to detei 
mme the normal blood m canitiogenfoi such a gi oup, and also to note am changes 
m this finding that might occur follonmg feiei Uietapy , with paiticiihii lefeienee 
to nialana It should he noted heie that mam of these cases showed yanous 
other foims of syphilis oi complicating systemic diseases 

All but sixteen of these 250 cases had a blood uiea mtiogen of 20 mg 
pel cent oi under, the aieiage being 14 mg per cent Twenty milligiams pci 
cent was considered as the top noimal 

Ninety of the cases showing noimal blood urea mtiogen figuics weie gnen 
a couise of malanal theiapt, aieiagmg ten clevitions of tempeiatmc Of 
this gioup 35 cases (37 7 per cent) had uiea nitrogen mcieases of sailing 
dcgiee, up to 110 mg pel cent, the aieiage being 39 mg pel cent Doteimma 
tions of mea nitrogen weie usually obtained bnyeekh in eieiy case of paiesis 
so treated In analyzing these cases, it was obscued that the uiea use might 
occiu at the beginning, middle, or end of ticatment, and, tliciefoie, no piedic 
tion could be made of this possibility m any gnen case It was concluded, 
howeicr, that meieases aboie 40 mg pci cent weie of bad prognosis inasmuch 
as of scien of the patients who had such rise, three (43 0 per cent) died, while 
of the twenti eight otheis whose use m blood urea mtiogen was less than 40 
mg pel eent, only fisc (17 5 pel cent) died No changes were obsoned in the 
plasma chloudes In a few cases where plasma chlondes were determined at 
the time of a sudden mea use, no abnoimal depiession of the foimer was 
noted Othct wotkci's haic reported some lediictions in chlorides in patients 
undei going malarial theiaps 1 

Comments — Blood urea mtiogen frequently, though by no means always, 
is tnci eased dining the couise of malaual therapy of paiesis 


SUM 1IAR1 AND CONCLUSION 


It is still not geneially appieciated that high blood mea mtiogen yalues 
aie found in many dueise clinical states othei than chronic glomeiulai neplnitis 
In the majority of instances, the clinical and biochemical changes of the blood 
reflect loss of electiolytes and fluid tluough seeietions fiom the gastiomtestmal 
tiact 


There aie, hoyveyei, othei clinical states m winch theie is no stteli obyious 
loss of electrolytes and fluids A senes of such cases is desenbed It is to be 
stressed that the gioup of conditions associated with hypei azotemia and hypo 
chloremia heal ccitam clinical and biochemical similanties Likewise, they 
have many features m common with ndienal insufficiency, as was pointed out?=r 
m om eailier publication In the light of the lecent yyoik of Hanop on>tbe^ 1 ' ' 
salt yyatei hoimone of the adrenal eoitcx, yylneh controls sodium metaooirsm ' 
and oiu findings of moipliologie changes in the adienils m by poiazotcjnia^njh^-. 
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hypoehloremia of high intestinal obstruction, it is strongly suggestive that the 
pathogenesis of the many similar eases of .disturbed eleclrolyte and water 
metabolism, with associated hyperazotemia and hypoehloremia, may find its 
proper explanation in a cortico adrenal insufficiency. 

A special study was made of eases of dementia paralytica treated with 
malaria. In 37.7 per cent of such patients, there was demonstrable a nonrenal 
azotemia with an average of 39 and a maximum of 110 mg. per 100 c.c. blood. 
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THU SOURCE OP URINARY INDOL 


Hvkkv E (. vuxes, AM) George T Lrwis, Pit D , Atevm v, Gv 


I NDOL was leeogmzed as call} as 1875 as a ptoduet of bactenal decomposi 
tion of piotcms In 1901, Hopkms and Cole discovered tnptophan, and in 
1903, these same authois demonstrated that trjptophan is the somce of bae 
terialh formed mdol It has been shown that tiyptophan is the onlj constituent 
of the piotem molecule which can he tiansformed into mdol bj bactetia 1 

Since piaetieallj all piotems contain tiyptoplian and smee the gastro 
intestinal tiact is heavily ladened with the tjpes of oigamsms which aie most 
active m mdol foimation, it might be expected that mdol would he framed m 
the intestine and pass into the blood stieam Undei normal conditions this 
mdol does not appeal m the free state m the mine because of the efficient 
detoxifvmg mechanism which is available Fi ec mdol, hovvevei, has been re 
poitcd as piesent in the mine m various pathologic conditions 

The appeaianee of fiee mdol m the urine might indicate a failiue of the 
dctoxifj mg mechanism w Inch is presumable mainly localized m the In er On 
that basis its determination m the urmc could sene as a test foi lnci djsfunc 
tiou With this m mind Vaughan examined the mines fiom a senes of patients 
suffering fiom various pathologic conditions of the lnei and also fiom patients 
with seieie putiefaction and intestinal stasis 2 He was not able to find mdol 
m an; of the mines tested The method employed was to piecipitate bilirubin 
with barium chlonde, extiaet the filtrate with petiolenm cthei, and test with 
Ehrlich’s leagent 

Toibes and Neale 3 using a diffeient analvtieal method which involved two 
steam distillations and testing the final distillate w ltli sodium b naphthoquinone 
sulfonate, examined urines fiom patients presenting a vanetj of pathologic 
conditions No mdol was found in the mine from noimal individuals, but it 
was found in significant amounts m man} eases of chronic aithntis, pellagia, 
diabetes mcllitus, tuheiculosis, toxemia of ptegaauc}, congestive heart failure, 
and lobar pneumonia Amounts of 005 mg and more pel- litei were consul 
eied significant 

More recenth Vaughan* lias advanced the aigument that the positive tests 
mnj m manj cases be explained hv bactenal contamination 

AVe have emplo}ed the method of Foihes and Neale and lnve eoirfumed the 
statement that the mine of eeitam individuals gives a positive test foi mdol 
It is with a possible explanation of these findings and the action of pure cttl 
lutes of bacteria on sterile mine filtiatex that vve shall deal m this communica 
turn Our experiments were carried out m the summei of 1935, but publiea 


’From the Department of BiochemiWr) Emorj Unlversiti Atlanta 
Received for publication JuU Id 1937 



4G0 


TIIE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


lion was delayed pending further work which is now in progress. Recent inter- 
est in the subject prompts the authors to report the results of the first part of 
the investigation at this time. 

As indicated above we fool that irnlol in the body is always a product of 
bacterial action. For the ultimate source it only remains to determine the locus 
of indol-producing organisms whether they be in the intestinal tract, some focus 
of infection, or in the urinary tract. A knowledge of the type of organism is 
very important since the specificity for indol production varies greatly. It is 
also of paramount importance to know whether similar compounds other than 
tryptophan itself can serve as the mother substance. 

Indol has been demonstrated by Ehrlich’s method as a product of the action 
of E. coli, Proicus vulgaris, pseudodysentery, and true vibrios/’ E. coli is 
most vigorous in its attack on tryptophan. 1 '’ and the indol so formed is not 
decomposed by the bacteria — in fact, indol in a concentration of 1:1500 has 
bacteriostatic qualities against E. coli.' These organisms arc abundant in the 
intestinal tract. It has been suggested that they may pass rather readily into 
the blood stream, and it is not inconceivable that the average urine specimen 
might contain them, particularly if the conditions in the urine were favorable 
for viability. E. coli has long been incriminated as an infecting organism of 
the urinary tract. Traul and Kuder reported this organism to be present in 
90 per cent of eases of urinary infections during pregnancy. 8 

Woods 9 has investigated the action of E. coli on compounds other than 
tryptophan (a-amino b-indol propionic acid). No indol was formed, under 
aerobic conditions from b-indol aldehyde, b-indol carboxylic acid, b-indol acetic 
acid, b-indol propionic acid, or b-indol acrylic acid. There was 10 per cent pro- 
duction from b-indol pyruvic acid when ammonia was present. In our experi- 
ence, when certain strains of these organisms are grown in sterile urine filtrates, 
the reaction becomes alkaline due, no doubt, to the formation of ammonia. 
Woods 0 has also shown that under anaerobic conditions E. coli converts trypto- 
phan to indol propionic acid. In both instances the rate of indol formation was 
proportional to the amount of tryptophan present. 

Saito 10 has reported the production of indol by the action of E. coli on 
d-indol lactic acid. The 1-isomer under the same conditions did not form indol. 
Indol pyruvic acid also gave rise to indol but required fresh cultures of the 
organism. A medium containing asparagin and inorganic salts was employed 
in these studies. 

It is evident, therefore, that if urine is contaminated with E. coli and con- 
tains tryptophan, b-indol pyruvic acid, or d-indol lactic acid, indol will he 
formed diu’ing incubation, provided conditions are optimum. With this in 
mind, we have attempted to determine whether this might be the explanation of 
the positive indol tests which we and others have obtained on specimens of urine. 

It was first necessary to deal with sterile urine filtrates in order to be cer- 
tain that no contaminants were present. This was particularly true since Forbes 
and Neale invariably used morning urine samples, which had been in the bladder 
for several hours, and apparently took no precaution against contamination. Wc 
felt that perhaps the patients’ urinary tracts were infected with E. coli or that 
the bacteria gained entrance after the urine was passed. If the determinations 
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weie not made prompth oi if the bladdei contained oigamsms, it might explain 
the positne tests of Foibes and Neale as will be shown piesentl) 

In the expeuments thiee pine cultiues of E coh vreie used two of which 
uta isolated it am cathetuwed specimens fiom patients suffeung with mfee 
turns of the m man tiaet The thud came fiom a simple of butteimilh ob 
tamed at a local dauv All tlnee weie vigorous mdoi pioduceis fiom stenle 
media containing tijptophan 

Noimal mines weie passed tluough stenle fUtiation sjstcms eacli specimen 
separate!), the stenlitj of the filtiate determined and the sterile filtrates moeu 
lated fiom one of the puie cultmes of E coh These inoculated fUtiates weie 
mculnted foi \ living periods at 37° C Contiol filtiates weie letamcd in each 
expenment Distillations weie earned out on the filtiates according to the 
method outlined In Foibes and Neale The lesults on the contiol filtiates weie 
compated with the ongmai distillation of the unne, performed at the time the 
specimen was leeened and m most cases withm a few minutes iftci collection 
Tvpical expuiments taken from a lathu laige numbei aie shown m Table I 


Tcbje I 

Urine Filtrate Studies 


SPECIMEN 

CUTLPE 

USED 

ORIGINAL 

IVDOL IN 

SEEDED FILTRATE COMTOL FILTPVTE 

HEC 

B 

trace 

+ 9<» hr 

trace 96 hr 

HEC 

A 

trice 

+ 72 hr 

trice 72 hr 

10 

i 7 

trice 

+ l hr 
+ 3G hr 

trice 30 \it 

9 

7 


+ G hr 
■‘r 24 hr 

- 24 hr 

33 

X 

1 

+ 24 hr 

- 24 hr 

5 

A 


4 hr 
+ 8 hr 
+ 24 hr 
■f 75 hr 

- 75 hr 


trace ~ Jess than 0 a nig: pei liltr + = more than 0 a mg" per liter 


Tiie i ('suits of the cut it e series of expel mien is nia) be Minimal und as follows 

1 The oigamsms grew iapidh m the mute filtiates The formation of a 
pellicle was noted m some of the enltmes 

2 The pH meuased in propot tion to the tune of incubation as is seen m 
contaminated mine nhich ts allowed to stand 

3 None of the contiols contained more mdol than the ottgmal mine 
specimen 

4 A11 inoculated filtiates weie stiongh positne to the test foi mdol 

5 The mdol test on inoculated specimens became positne within a shoit 
time (fiie to si\ boms) and fuithei mcuhatiou did not mciease the amount of 
mdol foimed 

We hare noted, as did Vaughan, that specimens which wtic at fiist nega 
tne foi mdol became positne on standing Tot example, a sample which did 
not gne an mdol test was allowed to stand fot ninets si\ hours, at winch tune 
it had become positne 
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Cole 1 states that indol is not formed from tryptophan by E. coli in the 
presence of glucose. As an added check on our conditions, we have carried out 
a few experiments in which glucose was added to the urine before filtration. 
Typical results are given in Table II. It will be noted that indol was not 
formed in any of the filtrates which contained 0.2 per cent or more of glucose. 
One would not, therefore, expect to find indol in diabetic urines containing this 
much glucose, unless it is formed elsewhere in the body and is present in the 
urine merely because it has escaped conjugation. Forbes and Neale 3 report 
positive tests on diabetic urines, but they do not state how much glucose the 
urine contained, or whether that particular sample contained any at all. AVe 
have not as yet had an opportunity to examine urines from patients with 
diabetes. 


Table II 

Urixe Filtrate Studies 


BOTTLE CULTURE ! 

TREATMENT 

RESULT 

1. 7 

2. 7 

3. (control) uninoculatod 

All bottles incubated 20 hours at 25° C. 

0.2% glucoso 

negative indol test 
positive indol test 
negative indol test 

BOTTLE CULTURE 

TREATMENT 

RESULT 

1. 7 

2. 7 

3. (control) uninoculatcd 

All bottles incubated 5 hours at 28° C. 

0.3% glucoso 

negative indol test 
positive indol test 
negative indol test 


There is also the possibility that the indol obtained from the inoculated 
filtrates in which the organisms were growing rapidly was within the bacterial 
cells themselves, and not directly related to any substrate in the urine speci- 
mens. To eliminate this possible source of error, we have performed the follow- 
ing test. Culture A was grown on agar for forty-eight hours, washed off with 
isotonic salt solution, and diluted to 100 c.c. There were twenty thousand mil- 
lion organisms per cubic centimeter. This suspension, when used in the regu- 
lar distillation, gave a negative indol test. 

These experiments indicate, we believe, that normal urine contains a sub- 
strate from which E. coli can produce indol. The fact that we noted early indol 
production and that further incubation produced no increase indicates that the 
substance is present in small, but rather constant, amount. The short time 
interval before indol becomes detectable argues for the substrate being a simple 
compound, since apparently combined tryptophan must first be released from 
its combination. The formation of the necessary enzymes takes time, and indol 
does not appear for a considerable time; a much longer time than the five lo 
six hours, which we have noted in our experiments. 

This is a confirmation under somewliat different conditions, using a differ- 
ent-analytical method, of the work of Vaughan. 

According to the results of other investigators discussed above, this sub- 
strate may be either tryptophan, indol pyruvic acid, or d-indol lactic acid. 
Isolation in pure form and chemical identification will, of course, be the final 
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piool of whether the maternal is one of the compounds mentioned, or some mdol 
dam atne whose behanor with i? coh has not tet been studied Fiirthci imesti 
sat ran 'dona this line is now m pi ogress 

SUMMARY 

1 Pi eo mdol has been found in some mmo samples and was imaliablj 
found m stonle uune filtrates winch had been inoculated with pute stiams 
ofL’ col i 

2 The addition of glucose inhibits tins mdol foi matron 

3 Studies of steule filtiate.% point to the posssbilitj of the presence of some 
mdol preemsor ill normal urine 

4 It is suggested that this pipemsoi is tijploplnn oi some closph alliul 
mdol del n alne 


in ri in nci s 

1 ( 1 1 S \\ Pi i it i i i) Plnsiolngif-il CJieimstiv, isl 9, Cimbridge, 1933, W Hetter A- 

Sons, pp 243 44 

2 \ lughan S L The Examination of Urino for Imlol Proc* Soc Fxper Biol & Med 

29 023 19312 

3 Forbes, J C and Neale, R C Studies on Indolurm, J Lab &. Clin Mf.o 20 1017, 

1934 5 

4 Vaughan, S L The Formation of Indo) in Urine J L\jj & Coin Med 22 399, 1936 7 

5 Lehman, K B , Neumann, R 0 nud Breed B S Deternvnmtn e Bacteriology, ed 7, 

Neir lork, 1931 G E Steehcrt £, Co, tri IX p 100 

6 Woods, D D The Breakdown of Tryptophane by Bashed Suspensions of Bacterium 

Coh, Biocbem J 29 G40 1935 

7 TiUsler, R P, and Smdhotzor LA l he Bactcnostatie Action of Indole on Gram 

Negotno Enteric lincrih and on Ceitam Cocci J Infect His 57 64, 1935 

8 Traut, E F and Ivuder A Upper Urinary Tract Infections Complicating Pregnancy, 

Am J Obst & Gtnec 29 $26 1935 

0 Woods, D D The Action ot V a«hcd Suspensions of Bacterum Coh on Indole Denva 
tnes, Biochcm T 29 04% 193*> 

10 Sarto, J Uber den Emfiu^ dir ICon/iguration bei Indollnldung aus Indolmilchsaure 
durch Baktenen Z pha-uol Chero 214 28 1933 


bTUDIES 0\ T MEXINGOCOCCUS BROTII FILTRATES* 7 


Moitt v\ Gears MD, and Katharine B IC Cutts, MD, Providence, R I 


T HE pieseute oi a soluble exotoxm m hi oth initiates of meningococci, anti 
the use of tins toxin nt skm tests on Human subjects was leporied by 
Hen old and Tiaut 1 and by Feny , Not ton, and Steele 2 Fen y J tested a series 
of childien and attempted to immunize the positne icaetots by giaded mjec 
tions oi to\m The same tendency to associate susceptibility to infection and 
a poutne skm icnation to this town was slioira by Kuhns, 4 irho found that 
in patients lecoieied fiotn the disease the skm test was negative This lela^ 
tionship, how e\ er, is by no means pi o\ ed, as was pointed out by 
Most m\ estigatois, fioin Goi don c to the present tune, seem to dotmt^the 
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existence of sucli an exotoxin, and maintain, as do Maegraith, 7 and Malcolm and 
Wliite, 8 that toxic factors present in such filtrates may be products of autolysis 
of the bacterial cell. Rake 0 also seems to favor this hypothesis. 

The pathogenicity of endotoxins present in autolysates of meningococci 
for various laboratory animals, notably rabbits and mice, has often been 
demonstrated. 11 Malcolm and White 8 noted that rabbits develop a tolerance 
or immunity to these substances if gradually increasing doses are employed. 
Experiments with exotoxin have been less common. Perry 10 reported that 
monkeys surviving the injection of this substance intraspinally were there- 
after immune to infection with virulent meningococci. The greater part of 
his reported work with animals, however, deals with their passive protection 
by means of antitoxin, and not active immunization with the toxin. The pres- 
ent work was designed to investigate further the skin reactions of various 
groups of individuals to dilutions of meningococcus broth filtrates, and the 
immunizing action of these filtrates in mice. 

The broth filtrate was prepared according to the directions in Ferry's 
original article. 2 Four strains of meningococci, belonging to Group I-III, 
which had been isolated from patients within the previous eight weeks, were 
used. As recommended by ICuhns 1 merthiolate 1 :10,000 was added to the 
filtrate as a preservative. The skin testing material was made up in dilutions 
of 1:1,000 and 1:800 in saline, and a control provided consisting of Perry's 
hormone broth in the same dilutions and containing the same proportion of 
merthiolate. 

Two groups of normal controls were first tested by injecting 0.1 c.c. each 
of toxin and broth control intraeutaneously in the skin of the forearm. The 
reactions were read at the end of twenty-four hours, and only those showing 
a zone of erythema greater than 1 cm. in diameter were considered positive. 
Twenty-two adults showed 86 per cent positive reactions, and 16 children gave 
56 per cent positive reactions. Broth controls were uniformly negative, both 
in these and in subsequent experiments. 

Twenty-four cases of meningococcus meningitis who had recovered within 
the past two years were tested. These individuals were clinically well at the 
time and varied in age from infancy to forty-five years. It was found that 
76 per cent of these gave positive skin reactions, which is about what one 
would expect in a control group of comparable age distribution. Following 
this, 13 eases, ill or just recovering from meningococcus infection, were tested, 
and all but one were found to be skin test negative. Ilowever, when a series 
of cases sick with one of a number of other infections such as tuberculosis, 
rheumatic fever, scarlet fever, pneumonia, and undulant fever were tested, 
it was found that there was a great predominance of negative reactions. Of 
34 such patients, only 9 or 26 per cent gave positive reactions, which is a 
marked reduction from the 74 per cent of the combined control groups. A 
comparison of the results is presented in Table I. 

We attempted to correlate the presence of the organisms in an individual 
with a negative or a positive skin test. Throat cultures were obtained from 
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the 24 lecoveied cases mentioned above at the time the shm test lias done, 
and smeaied dnecth on warn th gelatin agai plates Two eameis weie 
discoveied, both of whom gave negative mtiadermal leaetions One earner, 
howevei, not m this senes of lecoveied eases, vv as latei discovered vv ho had 
a stionglv positive skin test It appeals, therefoie, that in these fen- in- 
stances theie is no evidence pointing to an association of the eainei state 
with a negative skm test The occurrence of a positive shm test in one 
patient vv ith meningococcus meningitis also speahs against am such association 
As can he seen in Table I, the gioup showing the lowest pel cent of posi 
five skill leaetions is the sieh meningococcus cases The somewhat similai find 
mgs in the contiol gioup sieh with othei diseases make it seem hkelv that 


Tvbce I 


or our 

NUMBFr 

TESTED 

TOTVL 

PET CENT 
POSITIVE 


Recovered ca c es 

Sick meningococcus ense* 
Control gick cage's 

22 

10 

24 

13 

34 

38 

8G 

56 

76 

8 

26 

74 


these lesults can be explained as a nonspecific phenomenon It is possible, how 
cvei, that m some cases patients sick 01 iccoveimg from meningococcus nieiiiii 
gitis might contain antibodies in their seium capable of neutralizing the to\m 
of the skm test dose and so avoid am reaction Seram fiom two such patients, 
1 emoted on fom occasions failed to have this effect eithei when mixed with 
the toxin m vitio befoie injection in fom individuals, 01 when injected the daj 
befoie at the site of the skm test No neutralization of the shm test dose could 
be demonstrated m animals Tlmtv rabbits gave unifoimh positive shm tests, 
and lemamed positive even aftei 15 of these animals bad leceived 3 01 more 
injections of antnneiiingocoecus serum, oi had been immunized with suspen 
sions of live oigamsms oi intravenous toxin in laige and repeated doses 
Moieovei, in tluce of the meningitis patients followed foi two months aftei 
dischaige, the skin test became positive Hence it would seem that it is not 
the picsence of specific infection nor the pioduction of antibodies, but rathei 
a temporal])} alteied leaetivitv of the skm at the tune of anj acute infection 
that is lesponsible foi the negative shin tests m these patients 

To determine whether the filtrate had am immunizing effect against doses 
of viiulent meningococci in white mice, a series of ten expeiiments weie cai 
lied out, the mimbei of mice m each ranging from 6 to 10, with an equal 
liumbei of controls One hundred fiftv mice weie used m all The filtrate 
was injected mtrapeutoneallv m doses of 05 ec at fom dav internals the 
mice receiving 2 to 2 5 c c in all, while the contiol animals leceived the same 
doses of hormone bioth The injections of filtrate had no toxic effect Fiom 
ten to twentv two davs aftei the last injection of filtrate oi bioth the mice 
weie given mti apei ltoneallv 05 cc of a heavv salme suspension of memn 
goeoeei washed fiom Noith gelatin agar plates The lesults m each of the 
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ten experiments are similar, the filtrate-treated mice were much less affected 
hy the meningococcus suspensions. The combined results of eight experi- 
ments are summarized in Table II. 


Table II 



number of 
MIC B 

MORTALITY 

CLINICALLY* 

SICK 

MORBIDITY 
TOTAL PER CENT 

Filtrate treated 

‘10 

5 

3 

17.3 

Broth treated 

42 

25 

13 

90.4 


•By “clinically sick” is meant marked ophthalmia, roufxhenimr of the fur, and prostration 
so that the animals do not move when prodded. 


This protective effect of the filtrate was apparently temporary. As can 
be seen in Table III, two series of mice injected with organisms forty-two 
days after the last filtrate injection were not protected as completely. 


Table III 



NUMBER OF 


CLINICALLY 

MORBIDITY 


MICE 


SICK 

TOTAL FER CENT 

Filtrate treated 

10 

11 

0 

08.9 

Broth treated 

13 

12 

1 



Pour mice that had recovered from an injection of live meningococci 
after treatment with filtrate were reinjected with meningococcus suspension 
sixty days later. Two animals died and two were sick, giving a total mor- 
bidity of 100 per cent. 

These experiments suggest that broth filtrates of meningococci have some 
active immunizing action in white mice against suspensions of the live or- 
ganisms. Since in skin tests on human beings, these filtrates seemed to be non- 
specific, we believe that different substances are responsible for the skin reac- 
tions and the effects in mice. We realize that this series is by no means conclusive 
and requires further study. 

Very little is known about the composition of filtrates of meningococcus 
broth cultures, and therefore the results obtained in skin tests or animal experi- 
ments may be due to any one of many hypothetical products. Rake” has made 
definite advances in separation and analysis of the antigenic complex of the 
meningococcus, but the substances that he studied were obtained from a much 
older culture tlian we used here. Perry 3 and Kuhns 4 have shown that, autoly- 
sates from meningococci failed to give skin reactions comparable to those ob- 
tained with broth filtrates, and have thus supported their belief that the filtrates 
contain a true toxin and not merely products of autolvsis. We repeated these 
experiments as follows: Saline suspensions of meningococci grown on solid 
media for twenty-four hours were spun down, the supernatant fluid discarded, 
and the sediment placed in the ice box till cultures were sterile. The organisms 
were then resuspended in hormone broth, the suspension being made equal in 
density to a four-day growth of the same strain of meningococci in hormone 
broth. The living culture was then filtered, while the suspension of killed organ- 
isms was placed in the incubator for four days before being filtered. Merthiolate 
1 :10,000 was added to both products after filtering. Parallel skin tests with 
similar dilutions of the two products showed a good positive reaction with the 
broth culture filtrate, but a negative result with the autolysate. Such results, 



CUTTS CUTTS STUDIES ON TTEMNGOCOCCUS BfOTH ITLTRATES 


407 


obtained bj raiious woikeis, though suggestive, aie not fin'd evidence in faun 
of Foil} ’s hcpothesis of an e\oto\m, since it is impossible to o\acth lepiorlnoe 
tbo conditions, cn/jniitie and othoimse, jiusuit in i li\e biotli uiltmc A I 
tliougli it seems unliKeh that tlic substance lesponsible foi the skill test is a 
pioduet of nut oh sis, the possibility lunains that it maj lesult fiom the deeom 
position of the biotli medium hi the action of glowing meningococci 

Thiough the kindness of Dr Hake, we obtained some puiified specific 
Tjpe I polj suechande, and were able to compaie known dilutions of this sub 
stance with -vanous dilutions of autolysates and filtiates bj means of precipitin 
tests with specific Tjpe I labbit serum This serum had piewouslj been ab 
soibed with Tjpe II oigamsnis The pieeipitm tests weie earned out m tlie 
mannci desenbed by Rake and Scbeip 0 All meningococcus biotli filtrates used 
in out e\penments gaic positne pieeipitm tests, demonstiatmg tlie piesence of 
the tjpe specific polj saccharide Tlieie weie also detectable amounts of the 
polj sicchaude in some, but not all, of the pi operations of autolysate It would 
seem, then, that Fenj ’s broth filtiate contains canons, little undeistood, sub 
stances, among them at least one substance identified as the tjpe specific poll sue 
cliaride of the meningococcus isolated by Rake and Scbeip The substance le 
sponsible foi the skin lenctions and its mode of pioduction still eludes defi 
into ninljsis 

CONCLUSIONS 

(1) Skin inactions using dilutions of meningococcus biotli filtiates, pic 
pared accoiding to the method of Fem, seem to be nonspecific and of ques 
tioiiablc diagnostic significance 

(2) A ceitaui piopoition of white mice can be immunized against doses of 
undent meningococci bj injections of a meningococcus broth filtrate 

(3) The natmc of the substances picsent m meningococcus biotli filtiates 
is piobably yaned and demands fuithci imestigation 

The authors wish to mil e acknowledgement to Air Albert TroppoM for hte technical 
assistance 
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CLINICAL INVESTIGATION OF INCREASED FRAGILITY 
OF THE ERYTHROCYTES* 


William L. Randall, M.D., Hampton, Iowa 


A DETERMINATION of the resistance of the erythrocytes to hypotonic 
saline solution lias been done as a routine procedure on all blood dyscrasias 
admitted to the University Hospital. This fragility test has also been done in 
a large group of miscellaneous diseases ns a possible diagnostic aid and in an 
attempt to compile more complete data concerning these various diseases. Since 
1927, 1,750 fragility determinations have been made. This report is a brief 
analysis of those in which the fragility of the erythrocytes was found to be 
increased. 

The technique which has been employed is that described by Todd and San- 
ford. 1 A stock solution of 0.5 per cent sodium chloride is carefully prepared 
and kept tightly stoppered. Uniform drops of tin's solution are added to a series 
of 12 tubes, so that the first contains 14 drops and the last one 25 drops. Using 
the same pipette, distilled water is added until each tube has a total of 25 drops. 
The dilutions thus obtained range from 0.28 per cent to 0.5 per cent sodium 
chloride, and by using a 1.0 per cent solution of saline, dilutions above 0.5 per 
cent can be prepared when desired. Venous blood is obtained in a clean, abso- 
lutely dry syringe, and a drop is placed in each tube. The tubes are inverted 
several times so that the blood and hypotonic saline are thoroughly mixed, and 
then are allowed to stand for two haul's at room temperature. Beginning 
hemolysis is considered to occur in that tube in which the supernatant fluid is 
just tinged with hemoglobin, and complete hemolysis in the tube in which the 
“button” of unhemolyzed sedimented cells has completely disappeared. Other 
methods for determining the fragility of erythrocytes have been suggested. 2 ' 1 
Some of these may be more accurate, but are either too difficult or time consum- 
ing for use as a routine procedure. 

Hemolysis when determined by this means normally begins at 0.44 per cent 
saline and is complete at 0.34 per cent. When it begins at 0.48 per cent, it is 
considered as definitely abnormal. In the 1,750 determinations, 126 patients 
showed an increased fragility. The clinical records of 111 of these patients were 
available and constitute the material for this analysis. Table I shows the diag- 
nosis in each of these patients. 

Twenty-five (22.5 per cent) of the 111 cases with increased fragility of the 
erythrocytes occurred in patients with myelogenous leucemia. Eleven (44 per 
cent) of these had hemolysis beginning at 0.5 per cent sodium chloride or higher, 
and hemolysis was complete at an average of 0.38 per cent saline, thus showing 
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«m mcitahc m both beginning and complete hemolysis* Out mg the pctiod coy 
eiecl by the study , 129 cases oi my elogenous leuccima w eie studied m tins Hospital, 
so that 19 3 pa cent bad an met cased fragility Tint such a huge peiccntagc 
of the cases ot myeloid lcucemia would show an met cased fragility was quite 
unexpected None of these patients piesented am clinical manifestations of 
hemolysis so that excessiye hemolysis apparently did not play a pait m the pto 
Auction of the anemia in these patients In a rniew of the leeent hteiature, 
two xefeienees lme been found dealing with changes m the fragility of the 
erythrocytes m myeloid leucemia Daland and "Woithhn 4 found a decreased 
minimal resistance and an met cased maximal xesistance m se\en casts of this 
disease and Walk ms in lepoitmg some atypical blood dysciasias, stated that 
he had found hemoly tic featmes m the caih stages of myelogenous leucemia 


Iable I 


DIAGNOSIS 

NO Ot CASES 

M) elogenous leuKemin 

2d 

Lymphoma 

0 

Pernicious anemia 

7 

Hemolytic icterus (congenital) 

18 

Hemolytic icterus (acquired) 

n 

Anemia of pregnanci 

8 

Hypochromic anemia 

8 

Myxedema 

3 

Pol) ey themn 


Ubers Schonberg di«ea«e 

1 

Icterus neonatorum grans 

1 

Infectious mononucleosis 

3 

Gaucher’s disease 

3 

Monocy tic leucemia 

1 

Acute leucemia 

1 

Lobar pneumonia 

I 

Carcinomatosis of bone marrow 

3 

Miscellaneous 

33 

111 


Although an increased fragility was common m leuccmic imclosis, it was 
much less frequent m othci types of leucemia Only 4 eases of lymphatic 
leucemia were found with an mex eased fragility, all of which yyeie m the ehiomc, 
slowly progressing foim m adults Theic was also one case of acute leucemia 
m childhood, and one case of monocytic leucemia showing these changes Ty\o 
othei cases of hmphoma showed an mci cased fiagih h, one being a case of the 
lymphoblastic type, and one a lymphocytic type without leucemia The met case 
m the fragility m this gioup was not as maiked as was found m myelogenous 
leucemia (Table II) Gaisbiock, 6 in studying a wide xanety of diseases, le 
poited one case of lymphatic leucemia yyhich showed no change m fragility, and 
Daland and Woithley 4 found no change m tliree eases 

Sc\en of the 111 cases had typical pernicious anemia Tiic hcmohsis began 
on an a\ciage slightly higher than 0 4S pci cent, and y\as complete at 0 34 pel 
cent oi abo\c Dining the penod included m this analysis, 748 patients^yffttlTv' 
pernicious anemia ha\e been seen m this ehnic, so theic was inercasechnttgmty J J 
in only 0 093 per cent of the cases Studies of the fragility chanqffl^iii pci!^ 
nicious anemia by diffeient inyestigatois haye icsulted in many con hie 
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ings. Hill 9 found an increased fragility in some instances, and a decrease in 
others. Daland and Wortliley/ after studying 20 cases, found a normal maximal 
resistance and an increased minimal resistance of the erythrocytes. They also 
noted a marked decrease in minimal resistance during the period of reticulo- 
cyte crises. It has been shown by Daland and Zetzel, 7 and Mermod and Dock, 8 
that the reticulocytes themselves arc not consistently more easily hemolyzed by 
hypotonic saline than normal cells. According to these workers, changes in the 
resistance depend more on the size, shape, and hemoglobin content of the cells 
than on their age. 

The fragility of the erythrocytes is characteristically increased in hemolytic 
icterus; this increase is usually quite marked, but varies from time' to time dur- 


Taiji.k II 


DISEASE 

VARIATIONS 
IN MIN. 
RESISTANCE 

VARIATIONS 
IN MAX. 
RESISTANCE 

AVERAGE 

MIN. 

RE- 

SISTANCE 

MAX. 

NO. 

CASES 

Myelogenous leucemia 

0.54 - 0.4S 

0.46 - 0.32 

0.494 

0.36 

25 

Lymphoma 

0.50 - 0.48 

0.40 - 0.32 

0.483 

0.375 

6 

Pernicious anemia 

0.50 - 0.48 

0.3S - 0.32 

0.483 

0.360 

7 

Anemia of pregnancy 

0.52 - 0.48 

0.40 - 0.32 

0.492 

0.360 

s 

Familial or congenital hemolytic ic- 
terus 

0.54 - 0.48 

0.44 - 0.32 

0.509 

0.398 

18 

Acquired hemolytic icterus 

0.96? - 0.48 

0.52 - 0.30 

0.352 

0.391 

11 

Hypochromic anemia 

0.50 - 0.48 

0.3S - 0.30 

0.482 

0.345 

S 

Carcinomatosis vitli hone metastasis 

0.50 - 0.48 

0.36 - 0.34 

0.486 

0.353 

3 

Polycythemia 

0.54 - 0.48 

0.30 - 0.30 

0.510 

0.300 

2 

Myxedema 

0.48 - 0.48 

0.38 - 0.30 

0.480 

0.366 

3 

Al'bers-Schdnberg disease 

— 

— 

0.52 

0.36 

1 

Icterus neonatorum gravis 

— 

— 

0.48 

0.38 

1 

Infectious mononucleosis 

— 

— 

0.50 

0.38 

1 

Gaucher’s disease 

— 

— 

0.48 

0.38 

1 

Acute leucemia 

— 

— 

0.50 

0.32 

1 

Monocytic leucemia 

— 

— 

0.50 

0.38 

1 

Lobar pneumonia 

— 

— 

0.48 

0.36 

1 

Miscellaneous 

0.50 - 0.48 

0.38 - 0.30 

0.482 

0.348 

13 

111 


ing the course of the disease, and occasionally is not present. In 18 of the 111 
cases, the patients had typical manifestations of familial or congenital hemolytic 
jaundice. Here the variations from normal were quite marked, with both begin- 
ning and complete hemolysis occurring well above the normal values. The aver- 
age figures given in Table II for beginning hemolysis are too low, since in some 
instances determinations were not carried above 0.5 per cent sodium chloride. 
Acquired hemolytic icterus, like the congenital or familial type, also shows a 
rather pronounced increase in the fragility of the erythrocytes, although this 
change is considered to be less marked and is more frequently absent than in the 
familial form. A diagnosis of acquired hemolytic icterus was made in 11 of our 
cases, and in this group the fragility changes were as marked as in the con- 
genital or familial form. 

The fragility of the red blood corpuscles is generally found to be either nor- 
mal or decreased in hypochromic anemia. There were 8 typical cases of hypo- 
chromic anemia which had an increased fragility. These 8 cases were about 
equally divided into the idiopathic variety and that type brought on by chronic 
hemorrhage. The increase in the fragility was not marked, being above 0.48 per 
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cult saline m only one case The diagnosis of anemia of pregnancy was made m 
8 cases, and in all of these the anemia was of the hypoehxomie type There was 
no significant letieulocyfce increase, no mei eased van den Betgh ic actions, not 
any findings suggestne of either a hemolytic icterus 01 a primary anemia 

Tlie final group is made up of 2b unrelated diseases In the ma^onty of 
these, hemolysis began at 0 48 per cent saline .and was complete at an av eiage 
slightly above noimal Thiee of these had carcinomatosis with bone mat row 
metastasis, and Waugh 10 has icportcd 2 similar patients with extensive cai- 
emomatosis of the bone mm row who had a maikcd hemolytic anemia with an 
mot eased fiagihtx Thcie weie 3 patients with myxedema who had a {auly 
marked secondary anemia and two with polycythemia veia One ease each of 
Albers Schonberg disease, Gauehci’s disease, infectious mononucleosis, and 
icterus neonatoium piescntcd a slight increase m the fiagihtv of the eiythro 
cytes One patient with lobai pneumonia was found with a definite but slight 
increase in fiagihtv, whereas Needles 11 lias noted a definite deci eased fragility 
m 30 cases of this disease oceuiiing m the Amazon Valley 

CONCLUSIONS 

It is well recognized that the civlluoeytes of patients with hemolytic icterus 
aio moio easily liemoh zed by hypotonic saline than aic those of a noimal mdi 
\ idiwl That then nun be wnular hcniolvtic changes in other blood dysciasias 
is not so well known Nearly 20 pci cent of the cases of myelogenous leucemia 
seen m tins dime suite 1927 have shown an increased fi agility In addition to 
the fiagihtv changes siveial of them had a definite meiease in the numbei of 
icticulocytis The combination of mcieascd fiagihtv, leticuloev tosis, and an 
enlarged spleen m an aleueemia myelosis, might certainly lead to a diagnostic 
eiror One of the patients heic icpoitcd had a leucocyte count of 6,800, an 
eiythiocyte count of 2 300,000 hemoglobin of 39 pei cent (Sahh), and a letrculo 
cy tc count of 10 pei cent Hemolysis m this case began above 0 5 per cent and 
was complete at 0 40 pci cent sodium chloride The diagnosis m this case, which 
was subsequently confirmed at necropsy, was possible only because the blood 
smear was definitely abnormal and revealed many myelocyf.es Other blood 
dysciasias may occasionally hive an mcicased fragility at some time in then 
(oursc, but occm less frequently than m myelogenous leucemia In n small 
numbei ol oui cases of pernicious anemia, lymphoma, hypochromic anemia, and 
of hoi s, the fragility of the ciytiuocytes was found to be increased 

Fragility determinations on 1,750 ciscs were reviewed Of these, 126 had 
an met eased fragility with hemolysis beginning at 0 48 pci cent sodium chloride 
solution or higher The iceoids of 111 of these were reported 
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THE EFFECT OF LARGE DOSES OF DIGITALIS ON 
STANDARD METABOLISM 0 


Gustav Nylin, M.D., Stockholm, Sweden 


T HE determination of tiie minute volume of the heart in cases of cardiac 
decompensation has been associated with certain difficulties. As is well 
known the value of the minute volume (M.Y.) is obtained by dividing the stand- 
and metabolism by the oxygen absorption per liter of blood, i.e.. the arterio- 
venous oxygen difference. The determination of the latter by means of the 
method modified by Grollman’ undoubtedly gives reliable values under normal 
physiologic conditions, but the results obtained in cases of cardiac decompensa- 
tion must be regarded with great skepticism. For many years we have often 
obtained in such eases inconstant results which have neither been due to defec- 
tive gas analytical technique nor to the patient’s not having been able to make 
the prescribed deep respirations. As an example, a ease is here presented where 
almost daily determinations of the utilization were made for a long period, and 
where a fully satisfactory technique was employed; but in spite of everything, 
there was considerable variation in the results obtained (Table I). 

It is difficult to say upon what these great variations depend. One might 
consider an inconstant mixing of alveolar air or possibly variation in blood flow 
in different parts of the lungs in cardiac decompensation, and especially with 
pulmonary congestion, something which probably is not met with to any con- 
siderable extent under normal physiologic conditions. Sonne and Nielsen,' 
however, consider that they have observed the first-mentioned even under cer- 
tain normal physiologic conditions. The great variations in determinations of 
the minute volume, particularly in cardiac decompensation which are found in 
the literature, may be explained by the fact that it is difficult to exactly deter- 
mine the arteriovenous oxygen difference. It is obvious that it would be difficult 
to arrive at reliable results when it is a question of following the influence of 
digitalis on the minute volume and stroke volume, respectively, in eases of 
cardiac decompensation. And, as lias been said before, the results given in the 
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iiteiatiue must tlieiefoie, m main cases be looked upon as uuceitain iVevei 
theless, botli Giassman and Hei7og { and Stew ait and Cohn 4 considei that they 
have found an mciease in the minute volume in these cases Giassman and 
Heizog obtained, ho\ve\ei, the same lesnlts with botli the Gi oilman method and 
tlie Bioemsei method 

Foi seveial years vve-* have, like others, 6 7 made the obseivation that as a 
rule the standaid metabolism is nici eased in cases of cardiac insufficiency , but 
as the insufficiency impioves a successive decline in the standaid metabolism 
takes place Theie is, in ceitani cases of caidiac insufficiency, a veiy considei 
able mciease m o\ygen consumption duiing lest and undei fasting conditions 
with lelative values of plus 50 pei cent and over, values compaiable with those 
met mth m hyperthy loidism 


Table I 

DETEPMI\ATlO\S MADE OVER A CONSIDERABLE PERIOD OP THP UTILIZATION OP CKVCEN IN A 

Case op Cardiac Decompensation 


DATE 

AT TERIOV EN OUS OVYOEN 
DIFFERENCE C C O, PER 
LITER OF BLOOD 

MEAN VALUES 

GREATEST 

VAriATIONS 

5/26/32 

99, 87, 86 

91 

13 CC 

5/27/32 

116, 103, 105, 108, 85 

103 

ol CC 

5/28/32 

85 70, 80, 94 

84 

24 ce 

5/30/32 

07, 114, 114 

ns 

47 cc 

5/31/32 

116, 90 

10(> 

20 i < 

<>/ 2/32 

94, 82, 00 

7‘> 

4 < c 

0/ 3/32 

73, S8, 70 

79 

13 c i/ 

0/ 4/32 

04 107 

101 

13 et 

0/ 7/32 

81, 72 

70 

11 LC 

G / 9/32 

73, 93, 89 

85 

20 cc 

G/10/32 

m , 74, 87 

SO 

22 c c 

G/13/32 

90, 125, 72, 91 90, 115 

94 

53 cc 


Foi the moie intensive study of the therapeutic effect of digitalis in the 
tieatment of cardiac decompensation, a senes of deteimmations of the stand 
aid metabolism m a number of cases of typical caidiac insufficiency was made, 
theiefoie, veiy soon after the admission of these patients to the clinic, botli 
befoie and at a definite time aftei the mliavcnous injection of laige doses of a 
new piepaiation of digitalis, “Dnriton Leo,” which contains both digitalis lanata 
and puipuia glucosides The investigations weic made undei stucth standaid 
conditions, with the patients in a semnecninbent position Iviogh’s spnometti was 
used foi deteiminmg the standaid metabolism, and Jlecklmghausen’s gijpotono 
graph foi determining the blood piessuic Tlic lieart late was determined by 
means of dcctiocaidiogiaphy 

The material compuscs 12 cases The doses of “Digiton” varied fiom 500 
to 1000 fiog doses, which would conespond to 0 25 to 0 50 giams of digitalis 
leaves In 9 cases theie weie giave signs of heait lnsufficiencv with dyspnea, 
anasarca, and considerable enlargement of the liver (Cases 1, 2, 3, 4, 5, 6, 9, 11, 
and 12) In all these cases cxticme enlargement of the heait could be estak 
hshed at the same time Aftei tieatment with “Digit on” and with “Hi drargan 
Leo” (salyrgan), the edema disappeaied m all the cases, with a largei oi smaller 
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decrease in weight. Consequently, the liver was not palpable when the patients 
were discharged, except in Cases 6, 9, and 11, in whom there was cirrhosis of 
the liver. Cases 7 and 8 should probably be included in this group representing 
grave cardiac insufficiency, in spite of the absence of edema and acute swelling 
of the liver. In the last-mentioned cases, the liver proved to be considerably 
enlarged but showed no tendency to decrease in size with treatment. Case 10 
lacked all signs of cardiac insufficiency during rest and was the only one out of 
all the cases with a normal-sized heart. In spite of this, he had dyspnea on 
exertion and showed an obvious insufficiency, with a considerably increased 
relative oxygen debt in the so-called “stair test.” .In all the cases with the 
exception of Cases 9 and 10, the standard metabolism was increased before the 
injections. As has been mentioned, Case 10 lacked signs of insufficiency during 
rest. The low standard metabolism of +7 per cent in Case 9 is noteworthy. 

In six of the cases (1, 2, 3, 4, 5, and 12) an obvious effect from strong 
digitalization of the patients was observed only momentarily. Before the injec- 
tion, the st andard metabolism is, as stated before, already increased ; but almost 
immediately after injection it rises to a higher degree. This further increase 
in the standard metabolism was gradually followed by decreased oxygen con- 
sumption, so that in Cases 3, 4, 5, and possibly 12, within an hour after the 
injections, the standard metabolism lay considerably below the initial value 
before injection. In five cases, where examinations were made several days in 
succession, the initial values the day following injection were lower than on 
the previous day and were followed by a renewed increase within a certain time 
after the injections. This appears particularly clear in Cases 1, 2, and 12. The 
mean value of the standard metabolism in these six cases (1, 2, 3, 4, 5, and 12), 
at the beginning of the investigations exceeded the normal value by 42 per cent, 
and after the injection of “Digiton” was followed by a mean maximum value 
of +65 per cent, subsequently with a mean minimum value of +28 per cent. In 
these six cases of severe cardiac decompensation without cirrhosis of the liver, 
the maximal momentary increase in oxygen consumption after injection of 
“Digiton,” on the average, amounted to 47 c.c., with a mean error of +7 c.c. 
In these cases it is not only the standard metabolism which is momentarily in- 
creased after the injection of “Digiton” but also the systolic blood pressure, 
(In Case 4 the blood pressure was not determined.) It is striking that at the 
beginning of the investigation all the cases showed auricular fibrillation with a 
heart rate of 100 or over. After several daily administrations of “Digit on,” 
there was in all cases a considerable fall in the ventricular rate to 40 to 50 per 
minute. Also in all the cases already mentioned (1, 2, 3, 4, 5, and 12), the 
daily treatment with “Digiton” resulted not only in decreasing standard 
metabolism but also in simultaneous improvements in the patients with con 
siderable diuresis, loss of weight, and disappearance of the swelling of the liver. 

In the remaining six cases (6, 7, 8, 9, 10, and 11), the effect of daily ad- 
ministrations of digitalis intravenously on the standard metabolism is more 
doubtful or entirely absent; but it should be mentioned that these cases were 
not followed as closely as the former group. Attention should, however, he 
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called to the leinaikable fact that m all of them theie was cmhosis of the lnei, 
except m Case 10 m winch insufficiency duniig lest was not piesent In these 
cases the lnei showed no tendency to decieast in sue m spite ot mtuisiu. 
digitalis thciapy combined with mereuiy duueties Signs oi a deciease m heait 
late were also absent c\eept m Case 9 wlieie theie was some deciease It is 
also staking that only this lattei case exhibited auiiculai fibullation 

DISCUSSION 

As m a inimbei of both older and moic lecent myestigations, lesults aie 
hete presented which eleaily pioie that theie is a laised standaid metabolism 
m typical eases of eaidiae insufficiency The mean y allies for the II cases at 
the first examination amount to a mean of +40 per cent The explanation of 
this mci eased oxygen consumption is disputable Eppmger® lias found an m 
cieased lactic acid content m the blood m eaidiae insufficiency eyen dunng 
lost, but aboye all, aftoi yyoilc This lattei condition has been yenfied among 
others by Jeiuell, 0 Jlcakms and Long 10 A deficient lcsjnthesis takes place with 
an increased oxygen consumption (Hill’s “oxygen debt”) It would, theie 
foie, be of the gieatest interest to mrestigate whether or not theie is any 
paiallelism between the mcieased standaid metabolism and the lactic acid con- 
centration m the blood, but such an mxestigntion yyould piobably call foi the 
pnnetuic of the light amide, fot it is not certain that the xenous blood from 
the extremities and from the portal system have the same lactic acid concentia 
tion On the coutiaix, it is possible that it is the amount of congested blood m 
the hxer, caused by cardiac insufficiency m certain cases, winch is lesponsible foi 
the increased oxygen consumption* The momentary fuitlici increase in the 
standaid metabolism, called forth by means of “Digiton,” might peihaps he 
explained in this way As far as can be judged from this un cstigation (the 
material being still smalt m amount), this momentary mciease in the standard 
metabolism due to tieatment with “Digiton” takes place, on the whole, only m 
the cases xxheic theie is acute congestion of the lixei , but, on the othei hand, 
not in those cases of insufficiency xxhieli aie associated xxith cm hosts of the lnei 
(It is possible that some of the casts labeled enrhosis may haye been duo m 
some degice to congestion ) 

In such leeeut yvoiks as that by Gi oilman, Jlollei 11 and IVeese, 12 it is 
fairly definitely assumed that the minute xolumc of the heait is increased by 
digitalis, which is extiemely probable since the standaid metabolism and the 
blood piessuie mciease The result is that theie is a consumable mciease m the 
stioke yolnme because the eaidiae frequency decicascs so appieciably This 
latter circumstance should lead to a momentary mciease m the yolume of the 
heait also, a matter about which, howcicr, we bare no knowledge As has been 
mentioned we hare obseried after injections of “Digiton,” at fust a momenta!! 
mciease followed latei bj a considerable decline m the standard metabolism, a 
falling blood piessuie, probably followed by a deciease m the mmutc yolume 
stioke yolume, and heait yolume Pot example, m Case 12 a deciease m the size 
of the heait eien tip to 400 c e appeared 


•It would have been of interest to determine the standard metabolism under the influence 
of morphine while the oxygen Increasing tendencies G f the respiratory muscles were diminished 
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CONCLUSIONS 

1. In cases of considerable cardiac insufficiency with congestion, swelling 
of the liver, and anasarca, the standard metabolism has been found to he appre- 
ciably increased. 

2. In eases without cirrhosis of the liver, “Digiton'’ in large doses gives 
rise to a momentary further increase in the st andard metabolism and blood 
pressure, and a reduction in the heart rate, following later by a considerable 
reduction in the standard metabolism and blood pressure. Associated with 
these changes there is an improvement in the patient, with reduction in the 
size of the swollen liver and considerable relief from edema. 

3. In eases of cardiac insufficiency with cirrhosis of the liver, digitalization 
does not seem to cause a momentary increase in the standard metabolism. 

CASE REPORTS 

Case 1. — Thirty-nine wear-old male coach painter: Cardiac decompensation with syphilis 
(mitral insufficiency and myocardial degeneration). Electrocardiogram indicates the po c =i- 
bilitv of coronary disease. 

History . — Patient was a rather keen sportsman and football player. He "as per- 
fectly healthy until the middle of April, lf)33. Then he began to feel shortness of breath 
and had palpitation when he walked upstairs. He was unaware of any venereal infection. 
Previously he had been treated at the clinic for cardiac decompensation in 1935. He again 
received treatment at the clinic from Dec. 27, 1933, to Feb. 23. 1906. 
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Examination on Admission — General condition fur!} good Height 171 cm , bod} 
weight 71 kg Tempeiature ifebnle Sedimentation iatc (WcMegicn), 5 mm per hour 
Urine 0 Wnsscinunn positnt Thjioid not j alpihk 

Examination of the Circulation — Phyuc/il 1 rumination Bxttnsnc cdtnn of the legs, 
involving also the undersides of the tlughs ami pronounced sacral edema Slight general 
ejanosis, and slight jellow coloring of the scleiae Meulengracht index of the blood serum 
1 15 Liver palpable one hand ’s breadth below the costal arch Veins of the neck were 
greatlj distended when the upper part of the bodv was at an angle of 30° Circulation time 
measured bj the deeliolm method, 48 seconds Blood pressure 110/70 Circumference of the 
abdomen 92 cm Heart Ape\ impulse palpable at the fifth interspace just outside the mid 
clavicular line, diffuse and somewhat heaving Prolonged apical sjstohc murmur, sounds 
distant 

X ray of the Geait — Heart measured 18 5 cm in length, 14 cm m width, and 12 5 cm 
in sagittal direction. Volume about 1,360 c c , corresponding to 780 c c per square meter 
bodj surface Heart showed enlargement mainl> to the left and posteriori} Pronounced 
pulmonarj congestion On the right side there was a ‘light effusion m the pleura 

Electrocardioyiam — Rhjthm irregular Rate 140 per mm QRS mtennl 0 07 T wave 
slight}} upnght in all leads Deflections fmrl} small and ventricular complexes shghtlj 
notched in all leads 

Diagnosis — Auricular flutter 2 to 1 3 to 1 

Course — Patient was sent to bed and put on 1,000 cc fluid dail} The da} after ad 
mission, Dec 27, the first determination of the standard metabolism was made Liver was 
not palpable when the patient was discharged 

Case 2 — Fift} seven jear old male coal shoveler Severe cardiac insufficiency (mitral 
insufficient and mjocardial degeneration) 

Physical Examination on Admission Feh 11 1986 — Marked edema with Iner enlarge 
raent Pulse deficit 28 per nun 

X ray of the Heart — Pnlmonnr} congestion Heart volume S00 cc per square meter 
of bod> surface 

Electrocardiogram — Auricular fibrillation 

Course — Lost 7 4 kg weight during treatment Liver slight!} palpable when discharged 
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Casf S— Si\t\ ■nxjearoM male lirener Seiere eardne insufficjcm-j (mitral muffi 
ueno and mjocardial degeneration) 

Physical Examination on Admission Eeh £-/, 1936 — Set ere edema liver enlargement 
X ray of the Heart — Marl ed enlargement, 2,000 c e 
Flectrocardwaram — Auricular fibrillation and partial bundle branch blocl 
Course Loss of Weight up to March G, 3 5 kg Liver not palpable at time of dis 
charge 
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Case 4. — Sixty-seven year-old male fat met: Severe cardiac insufficiency (hypertension 
and myocardial degeneration). 

Physical Examination on Admission . — Slight edema, niaihed enlargement of the liver. 
X-ray of the Heart . — Generalised cardiac enlm gement ; total volume, 1,040 c.c. 
Electrocardiogram . — Auricular fibrillation and left axis deviation. 

Course. — Lost 5 kg. weight during first two weeks. Liter not palpable at time of 
discharge. 
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Case 3. — Sixty -six-year old male watchman: Cardiac insufficiency (hypertension, nijo 
cardial degeneration, and coronary disease). 

Physical Examination on Admission . — Slight edema, marked enlargement of the liver. 

X-ray of the Heart . — Marked enlargement of the heart, 2,100 c.c., or 1,100 c.c. pci 
square meter of body surface. 

Electrocardiogiam. — Auricular fibrillation, bundle-branch block, and ventricular extra 
systoles. 

Course . — Loss of 1.2 kg. in weight. Liver slightly palpable at time of discharge. 
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hvcr enlargement 

X ray of the Heart — Fulmoiuuy contention, genu ihrctl cardiac enlargcimut, 3,010 i c, 
or 1,300 c c per square meter of boil} surface 
Flectrocauhogram — Norm il 

Comte — Weight loss 23 fcg No clitngc m si/< of the bur 


— 


STANDARD 


— ‘ 


1 




METADO 


moon 

Iff AK f 

wi 

mum bis 

DATS 


I ISM IN 
CC 0, 

% 

IUFS 

SUPF 

FATL 

M 

2 1 Hour h 



1U MIN 






/n/ <» 

Retore injeitimi ol 3000 

381 

124 

1 28/00 

300 

107 8 

400 


}’D ‘ Digiton Leo" 








10 nun itter 

35b 

1 no 

juVoo 

00 




10 tmn alter 

300 

± 0 


00 




4 > mm utter 

'*20 

+ 0 

325/05 

90 




‘)0 mm after 

300 

417 



! 


3/12/ob 

Resting before inycr tion of 

4b7 

452 


330 

! 108 0 

000 


3000 r D "Digiton 








Leo" 





1 



3 nun after 

402 

+f»0 


300 




10 lmn after 

188 

4 >8 


300 

j 



30 nun after 

4G3 

450 


m 




Case 7 — I'orty four y< ir old male (jiginur < imlnu iHHufluiiny with rirrhoiiH of 
the liver (mitral and aortu ttiMiflu icn< > tn\oi irdut «1< g< nnatum, tuul uirwmry <Hm u*< ) 

1 hyncal Inanimation on /idimttmi — No uhmt, inhrgowitl of livtr, ptilniowiry ro« 
„i slum 

\ my of the Heart — Pulmonary i<mg»atu»n, gunrihrid <ardit< < nhirgi n»c tit, 1,500 < • 
(h >n * t per hquirc meter ot holy Hurfnu } 

J leetroeimhoyram —I* crti.il aur« ulovuitru ulcr S>1 <k k, bundb bum b bhwli, untrnnbir 
txtr mj stole 

Course — No change in »ut of the liver J o«« of wr 2 kg nt turn of dl*<Jmrg< 
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Casl 8. — Seventy-ti\o year old male electneian: Caidmc insufficiency with cirrhosis 
of the livei (mitral and aoitic insufficiency, myocaidial degeneiation, and coronal} disease). 
Physical Examination on Admission . — No edema, modeiate enlargement of thclncr. 
X-ray of the Peart. — Se\ ere pulmonary congestion, geneiali/ed cardiac enlargcmenl, 
2,100 c.c. (1,250 c c. per square metei of body surface). 

Electrocardxogiam — Partial aunculoientriculai block and bundle branch block. 
Course . — Weight loss 9 kg. No change in sire of liier at the tune of discharge. 
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Case 9. — Secenty year old male cobbler: Cardiac insufficiency \\ itli cirrhosis of the lner. 
Physical Examination on Admission — Slight edema, ascites, maikcd lner enlargement. 
X-ray of the Hcait — Geneialired cardiac enlargement, 1,800 c.c. (1,050 c c. per square 
meter of body surface). 

Electrocardiogi am — Auricular fibrillation, p.utial bundle branch block. 

Course . — No diminution in sire of the lnci. Loss of 7.4 kg. u eight. 
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Case 10 — Forty nine year old male caipenter: Dyspnea on exertion. 

Physical Examination on Admission — No edema, no lner enlargement. 

X ray of the Heart — Normal heart volume, 450 cc. per squaie meter of body suifacc. 
Electrocardiogram — Left axis donation. 

Heait Function Tests — Nylin’s “Stan Test” showed marked insufficiency \nth slight 

test. 

Couise — Loss of body "eight, 3 05 kg. 
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^ Case 11. — Fifty seien year old male caipcntei Maiked < aidiac insufficiency with cir 
rliosis of lner (mitral insufficiency, and eoionary disease). 

' T^ihfsical Examination on Admission — Maikcd edema of the legs, marked enlargement 
of the lp ^r. 
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J ray of the Heart — Generalized cardiac enlargement, heart tolume 3,480 cc (000 cc 
per square meter of bod} surface) 

Tied rocard togra m — Bundle branch block 

Course — Los* of weight 7 kg No change in size of Iner at time of discharge 
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Case 12 — Fort} one tear old trolley car operator Seiere cardiac insufficiency (mitral 
insufficiency and msocardial degeneration) 

History — History of acute polyarthritis in 1911 but following this he was healthy and 
worked hard Dyspnea since Feb, 1936 Edema of the legs since three weeks before ad 
mission 
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Physical examination on Admission May 25 19S6 — Gener il condition bad No tem 
perature Sedimentation rate (Westegren) normal Weight 75 5 kg Thyroid not enlarged 
Urine albumin + + Marked edema oier nearly the entire body Ascites Lncr markedh 
enlarged Blood pressure 140/75 

Heart Apex impulse felt m fifth interspace outside the midclaucular hnetfjtrtJgli 
opicul sjutolic murmur Apical first sound accentuated, also second pulmonic s Wo 

pulse deficit 
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X-ray of the Heart . — Pulsations of tlic heart were small. Length of heart, 23 cm.; 
breadth, 19 cm.; saggital diameter, 10 cm.; generalized enlargement of the heart with bulg- 
ing especially over region of left auricle. Pulmonary congestion. 

Electrocardiogram . — Auricular fibrillation, partial bundle-branch block. 

Course . — ' Weight loss, 20 leg. No liver enlargement at time of discharge. 
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NONHEMOLYTIC STREPTOCOCCIC MENINGITIS: REPORT OF A 
CASE SUCCESSFULLY TREATED WITH SULFANILAMIDE 
AND PRONTOSIL 


James W. Love, M.D., Alexandria, Ya. 


S INCE the initial work by Domagk 1 on the chemotherapy of streptococcic in- 
fections with sulfanilamide, numerous other workers in this field have re- 
ported cases successfully treated with this drug, although no case of nonhemolytic 
streptococcic meningitis has heretofore been recorded. Among the significant 
papers are those of II. J. Ctray, 2 who reviewed the literature on streptococcic 
meningitis up to July, 1935 ; Causse, Loiseau, and Gisselbrecht, 3 who reported 
a case of hemolytic streptococcic meningitis with recovery after the use of 
prontosil; Buttle, Gray, and Stephenson; 4 Long and Bliss, 5 whose paper con- 
tains a notable bibliography on para-amino-benzene-sulfonamidc and its chem- 
ical derivatives; Proom, 6 and Anderson, 7 who likewise reported a case of hemo- 
lytic streptococcic meningitis which recovered rapidly when prontosil was given 
by mouth and intramuscularly; Mellon, Gross, and Cooper, 8 who reported on 
their experimental studies with sulfanilamide in mice; and Weinberg, Mellon, 
and Shinn, 0 who reported two cases of meningitis, both of hemolytic strepto- 
cocci, and both recovered on sulfanilamide and prontosil. 

Of particular interest is the statement by Anderson 7 : ‘ ‘ The concensus of all 
the authors seems to be that prontosil is of value in the treatment of hemolytic 
streptococcus infection, but it apparently has little or no effect on other strains 
of streptococci or other organisms. ’ ’ 


Received for publication, July 28, 1937. 
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Reference should also be made to the Report of the Council on Phaimaey 
and Chemistiy on Sulfanilamide and Related Compounds, 10 May 29, 1937, and 
paiticukuly to the statement, “No success has been lepoited foi the ti eat meat 
of infections due to alpha and nonhemolytic streptococci ” with sulfanda 
mide 

The pm pose of this paper is to lepoit a case of nonhemolytic stieptocoecie 
meningitis of maiked set ei it y w Inch has been successfulh txeated by the use of 
sulfanilamide and piontosil The oiganism was gamma nonhemolytic stiepto 
coccus * It pioduced no liemoly sis m aeiobie oi anaeiohic cultxnc It \\ as giam 
negatne Successn e cultiues of the oigamsm giew w ell on blood agar, but no 
hemohsis oecuned Culture plates of Sti cptococcus vindnns and heinolxtic 
sti eptocoeci, foi comparison, showed typical giouths 

This case is of fmthei mteiest because of the large amount of sulfamla 
nude which was gn en Tonic symptoms icsultcd fiom this laige dosage, but 
iccovery took place pxompth and without ill effects Effoit has been made to 
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In this tabic there is no correlation between the spinal fluid sugars and the blood sugar 
Inasmuch as it v,U3 not feasible to take blood sugars at this time 


conriate the elinical and eheniotheiapeiitic findings b> qualitatne and quail 
titatne estimations of the amount of the dmg m the spinal fluid, together with 
estimations of the spmal fluid sugai, cell counts, etc (Table I) 

The total quantity of sulfanilamide gnen by all loutes Mas 1,1G4 gianis 
In this case the most effectne method of mtioduemg it was by rectum, because 
mueli of that given by mouth was prompth vomited (not included m total 
dosage), and theic seems to be no good leason for mtioduemg it mtiav cnoush 
Iutiamuseulai injections of 2 5 pci cent piontosil ueie staited vilien tlie dng 
nosis was made, and tins was followed bv oial and icctal admnustiation None 
was admnustcied dnectlj into the cistern 01 the spmal canal 

In addition to the dmg tlieiapj, eistemal and lumbai punotmes weie dont 
as seemed advisable, the diamage each time being sufficient to lowei the c\u.s 
sue pressure Blood transfusions weie gnen on font occasions Glucose ill 


♦I am indebted to Dr R P SI dge 1 leut Com M C U S Na\j for the bicteriologic 
work In this case. 
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saline was given as necessary to combat carbohydrate deficiency, acidosis, and 
water loss. It is, however, the distinct clinical impression that these were hut 
secondary considerations in the recovery and that most credit for the successful 
outcome was due to the para-amino-benzene-sulfonamide. When the drug was 
given by rectum, 30 gr. of the powder was dissolved in 2 oz. of warm saline solu- 
tion, thereby increasing the concentration the patient received from 2.5 per cent 
to approximately 4 per cent. 

CASE REPORT 

History. — J. C., a white female, aged six and one-half years, began to complain of an 
earache in the right ear on May 7, 1937, and the next day a as taken to the Naval Hospital 
Dispensary whcie myringotomy of the right eardrum w as done by Dr. J. H. Hooker. The ear 
drained copiously. Unfortunately, no smear or culture is available of the initial pus. 



Fig-. 1. — Streptococci in spinal fluid smear. May 31, 1937. 


The patient is the youngest of four living cliildien. The mother and father are 
living and well. Her past history nas entirely negative, except for chickenpox in 1931, 
pertussis and German measles in 1934. No sequelae of either lmd been noted. She had never 
had any ear trouble prior to this attack. 

Pour days after the onset (May 11), x-ray of the mastoid was reported: “The films 
are not very clear, but the cells on the right side, superiorly, appear slightly blurred.” From 
May 10 to May 20, she received a small series of x-ray treatments: to the right ear area, 
282 r. units in thiee days, 200 r. units to the right mastoid area on the next two days, and 
70 r. units to the pliaiynx on the fifth day. This treatment was apparently without beneficial 
effect. 

She was first seen by the author on May 22, because it was thought that she was derelop 
ing measles which was an epidemic in the community at the time. 

Examination . — The child was well developed and nourished, mentally clear, alert, quiet, 
and cooperative. There w r as moderate coryza and a slight maculopapular rash on the neck 
and upper extremities and Koplik spots on the nasopharyngeal mucosa. There was purulent 
drainage from the right ear canal, and the site of the myringotomy was patent. The tem- 
perature by mouth was 104°. There was no evidence of meningeal irritation, mastoid tender- 
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ness or •smoothness, headache, and she appeared not acutely ill The examination T\as other 
wise not remarkable No reflex changes were noted at the initial examination 

Subsequent Course — Fort} eight hours later, however, she had developed evidence of 
meningitis The lids drooped bilateral]}, her temperature had risen to 100 8* by rectum, 
md there w is marked lrritabilit}, tonicit}, and slight stiffness of the neck without ngidit} 
The eruption of measles was widespre id The knee jerks were hyperactive, Kernig s and 
Babinski’s signs were positive on both sides, md an inexhaustible ankle and patella clonus 
w is elicited She complained of mild headache 

She was admitted to Alexandria Hospital at midnight on JIa} 25 At this time she 
was slightl} irrational, disoriented, and beginning to grow stuporous The neck had become 
progressive]} more rigid Lumbar puncture was performed immediatelj on admission There 
was some increase m the pressure, and the fluid was famtl} opalescent At this tirao 10 cc 
of antimeningococcic serum was given intraspinall}, and the fluid was «cnt to the Iaboratorv 
for stud} 



Fik 2 — Temperature curve and dosts of sulfanilamide in case of nonhemolj tic streptococcic 

meningitis 

Examination of the smear showed numerous short and long chains of gram negative 
streptococci (Fig I) As soon as the diagnosis of streptococcic meningitis was made, 
prontosil was begun intramuecularl} and sulfanilamide tablets were given by mouth (Table H) 
Because of vomiting, however, the method of administration was changed after three dajs to 
a solution of powder b} rectum None of tins was expelled The qualitative test of the spinal 
fluid for sulfanilamide was first reported as positive on June 1, and on June 4, the concentra 
tion m the spinal fluid had reached 0 35 mg per cubic centimeter of fluid The following 
da> tins concentration was reported to be 0 3 mg per cubic centimeter and decreased to 
0 125 mg two days later, m spite of the large dosage given * 

•Mr P T Pees Chief Pharmacist U S Navy did tooth the qualitative and quantitative 
analjses on the spinal fluid 
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On May 26, the patient was seen in consultation with Dr. G. Haven Mankin for an 
opinion on the ear condition and the mastoiditis. His report: “The patient has a small 
amount of mucopurulent drainage from the right ear and definite tenderness over the right 
mastoid antrum, marked stiffness of the neck, positive Ivernig. Glands at angle of jaw en- 
larged, throat red, veins in fundi full. Advise treatment of meningitis without operative 
interference E. mastoid. Suggest hot packs and irrigations 11. ear every two hours.” 

Laboratory Data . — On admission to the hospital the leucocyte count was 19,700 with 
86 per cent neutrophiles, 12 per cent lymphocytes, 2 per cent large monocytes — juvenile forms 
4 per cent — stab 40 per cent. Urinalyses were entirely negative. Blood culture taken two 
days after admission never showed any growth. The E.B.C. on admission 4,100,000, and 
hemoglobin 78 per cent (Dare). The patient’s blood was Type 2. The stained spinal fluid 
smear showed innumerable chains of streptococci (Fig. 1). The day following admission the 
W.B.C. were 16,630 with 92 per cent neutrophiles. 

Table II 


DATE 


SULFANILAMIDE 


I’BONTOSIL SULFANILAMIDE, 

INTRAMUSCULARLY POWDERED RECTALLY 


5/26 

30 gr. P.O. 

10 c.c. 


5/27 

25 gr. P.O. 

25 c.c. 


5/2 S 

20 gr. P.O. 

25 c.c. 


5/29 

None (vomiting) 

15 c.c. 


5/30 

None (vomiting) 

15 c.c. 


5/31 

None (vomiting) 

45 c.c. 



Total 75 gr. 



5/31 


40 c.c. 

•10 gr. 

6/ 1 


45 c.c. 

GO gr. 

6/ 2 


r,5 c.c. 

210 gr. 

G/ 3 


25 c.c. 

180 gr. 

6/ 4 


15 c.c. 

280 gr. 

6/ 5 


20 c.c. 

210 gr. 


Sulfanilamide treatment stopped. 


Total 970 gr. 


Total dosage 1,164 gr. 


Progress in Hospital . — Daily cisternal and lumbar punctures were done throughout her 
stay of three weeks in the hospital. Approximately 20 to 40 c.c. of cloudy fluid were removed 
at each tap. Four small transfusions were given as supportive treatment as follows: on 
May 26, 200 c.c. of blood, May 28, 200 c.c., May 31, 250 c.c. and on June 2, 250 c.c. By 
May 31, the eruption of measles had disappeared. 

On June 1, the condition of the patient was most critical. Despite withdrawal of spinal 
fluid and adequate administration of fluids by vein, the situation became desperate. The 
streptococci were present in increased number in the smears. The cell count was increasing, 
the culture remaining positive, and the spinal fluid sugar decreasing. The prognosis seemed 
extremely grave. It was decided, therefore, to introduce a large amount of sulfanilamide by 
rectum since the patient was not retaining any by mouth. In divided dosage 30 gr. were given 
dissolved in 2 oz. warm physiologic saline solution. This was increased to 60 gr. in the next 
twenty-four hours, to 210 gr. the next day, to 180 gr. on the fourth, and to 280 gr. on the 
fifth day. Thereafter only one further dose was given; 210 gr. on the sixth day of the 
rectally administered drug (Table II). On the fourth day of this treatment, the smear "and 
culture were negative but were reported positive again on the fifth day. The sixth day and 
thereafter the spinal fluid smear showed no streptococci, and the culture was reported as 
showing no growth. None of the drug was expelled from the rectum, and the ease of ad- 
ministration and rapidity of solution attracts itself as a splendid method of giving the drug, 
especially to children and to patients who are vomiting. Clinical improvement was noticed 
after the fifth day of the rectal administration of sulfanilamide. 

Development of Toxic Symptoms . — These were noticed fairly early during the drug 
therapy', the earliest and most striking was the now familiar dusky violaceous cyanosis, which 
was especially noticeable in the lips, finger and toe tips, helices of the ears, etc. As was >° 
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be expected when the dosage was increased, other toxic symptoms became apparent— increased 
irritability and uneasiness, rather marked "weakness, and increased respiratory and cardiac 
rates It seems now quite apparent that this o\crdosage caused most of the latter* because 
the toxic symptoms quickly subsided when the drug was withdrawn Although sulfanilamide 
is apparently quickly excreted by the renal route, it is issumed that with any kidney damage 
this would not tale place, and the resultant cumulative action of this toxic medicament might 
cause depression and failure of respiratory and cardiac centers In spite of the enormous 
dosage the patient rallied rapidly, and, except for continuation of a transient weakness several 
days after withdrawal, no harmful effects were noted When streptococci finally disappeared 
from the spinal fluid, her improvement was rapid, and tin ce weeks after admission to the 
hospital the patient was discharged to her home 

Blood Examination on the Day of Discharge from Hospital — Hemoglobin, 10 gm , or 
87 per cent (HH), KBC, 3,920,000, W B C , 5,150 Differential poly morphonuclears, 70 
per cent, lyniphocy tos, 21 per cent, large monocytes, 3 per cent, BBC showed slight 
amsocytosis It is apparent that the drug acts directly on the invading organism It did 
not cause Iciieoevtosm and appaiently did not severeh depress the bone marrow 

emef r/sroNS 

A ease of nonhcmohlic xtieptococuc meningitis is ici>oited Tioatmcnl m 
eluded pronto*sil and sulfanilamide m Hi go doses, aggregating 1,104 gi Some 
sjmptoms of to\icitj aie leported Recovery was uneventful and without 
sequelae 
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A CONSIDERATION OF QUANTITATIVE RELATIONS BETWEEN 
ERYTHROCYTES, LEUCOCYTES, AND HEMOGLOBIN 
OF THE BLOOD*' 


B. M. Hamid, M.D., M. IV. Poole, M.D., Betty Munday, M.S., 
Marion L. Shepherd, A.B., Louise Emerson, B.S., and 
Icie G. Macy, Ph.D., Detroit, Mich., and 
T. E. Ratford. Ph.D., Ann Arbor. Micii. 


A LTHOUGH the origin and function of llie rod blood cells, the white blood 
k cells, and the hemoglobin of the blood are quit e different, each constituent 
gives an index of the status of the tissues from which it is derived, and in ease 
of pathologic disturbance within the organism, one or all three may reflect 
alterations in the fluid matrix and other tissues of the body. In the develop- 
ment of these important components of the blood from their original source, 
there are within the body certain determining, reacting, and participating fac- 
tors to which all are subjected, and in addition they arc exposed to the same 
environmental influences within the blood stream. It would seem, therefore, that 
there might exist some quantitative relationships of significance among the three, 
since they are present in one and the same circulating tissue medium and are 
intimately intermingled and associated together. Yet the literature seems to 
contain no record of a mathematical study having been made of the blood of 
large numbers of normal individuals. Pursuant to a study of the complete blood 
picture and of the structural and functional changes characteristic of infancy, 1 
as well as during later growth and development, an investigation as to the rela- 
tive behavior of some of the measurements of these blood constituents has 
been made. 

The data discussed herein were selected from some growth studies conducted 
in the Research Laboratory of the Children’s Fund of Michigan, where monthly 
blood observations were made as a part of the detailed medical examination given 
a large group of healthy infants during their first year of life, the details of 
which can be found elsewhere. 8 ** There were 1,644 instances in which simul- 
taneous observations were made of erythrocytes, leucocytes, and hemoglobin at 
the same clinic visit. 

The methods for determining the number of erythrocytes, leucocytes, and 
the amount of hemoglobin in the blood were carefully standardized, and the 
bloods were taken at the same time of day, between the hours of 10 :00 a.m. and 
noon. A free blood flow was established from the large toe of each subject by a 
Bard-Parker knife, number 11. The same Trenner hemoglobin and red blood 
cell pipettes, certified by the United States Bureau of Standards, were used 
throughout the study. The blood for the hemoglobin determination was made up 

•From the Research Laboratory of the Children's Fund of Michigan, Detroit, anti the 
Mathematics Department, University of Michigan, Ann Arhor. 

Received for publication, July 30, 1937. 
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to a 1 10 dilution in the 10 c rum diluting pipette with n/10 by dioeliloiie acid 
The pipette was shaken immediately foi two 01 three seconds and allowed to 
stand thuty minutes at room temperatuie for the coloi reaction to take place ill 
the pipette bulb The hemoglobin was then detei mined in the Haden Haussei 
hemoglobinometei 7 which was cheeked at lcgnlar intervals against the Van Slyke 
gasometnc method for estimating hemoglobin 8 All observations were made by 
only' three laboratory workers (B 31,21 L S , and L E) to leduce the peisonal 
eiror factoi 

Hayem’s diluting solution was used foi making the eiytlnocy te counts A 
mechanical lotary angulai sliakei was used foi agitating the hemacytometei 
pipettes, 8 and after mi\mg foi ten minutes a standard distubution of cells was 
obtained Only one Lev y Haussei counting chamber with the impioved Ncnbauei 
luling oo sq mm Yo mm deep, which had been ceitified by the United States 
Buieau of Standaids, was used m this study Especial eaie was taken to keep 
the counting chambei scrupulously elean, to discaid tlnee oi foui diops fiom the 
blood pipette hefoie filling the counting chambei, to fill the chamber as carefully 
and quickly as possible, and to allow two oi tlnee minutes for the settling of 
the cells befoie making the red cell count All the spaces beneath the five double 
rulings vveie counted, thus making 5 sq mm in all The sum of the ciy tlnocytcs 
m these squaies was multiplied by 10,000 to give the numbei of cells pei cubic 
millimeter 

The white cell pipettes w ere also of the Trennei automatic type and cei tified 
by the United States Buieau of Standaids Two per cent acetic acid was used 
as the diluent, and the pipettes vvete agitated m the shaker The five large 
squares oE the counting chambei, including the ccntei, weic counted, malting 
eighty small squares in all, and the stun of the cells in these squares was mul 
tiplied by forty to giv e the number of cells per cubic millimeter 

Since the three constituents weie not always deteimmed at each presenta 
tion of the child for blood samples, the data thus selected present an liiteiestnig 
problem — one entnely incidental to this investigation — in the reliability of le 
suits obtained from a small random sample of data as compaied to that of the 
much larger number of measuiements from which the sample is chosen This 
is shown by the fact that the 3,541 measuiements originally studied showed an 
average of 11 34 gm of hemoglobin per 100 cc of blood, with a standaid devia 
tion of 125, whereas the sample of 1,644 detei mutations selected foi this study 
averaged 11 40 gm of hemoglobin pei 100 cc of blood, with a standaid deviation 
of 138 That the icsults for this smaller sample aie well within the limits of 
expected variation is obvious without application of furthei numerical proof 

The data from 1,644 simultaneous deteiminations of hemoglobin, eiytlno 
ey tes, and leucocytes oil 364 well infants are piesented m tlnee so called coirela 
tion tables, erythrocyte hemoglobin, hemoglobin leucocyte, and ery tluocyte leueo 
cv te, Tables I, II, and III, respectively In case of the hemoglobin, the frequency 
classes are designated by the midvalue of the class interval, stated m glams pel 
100 e c of blood, the frequency classes of the led blood cells are designated by 
the lower limit of the gioup, stated m units of 10,000 pei c mm , and the 
white blood cells aie measuied in units of 100 pel c mm , with the lovvci limit of 
the class interval being given It should be noted that the length of the class 
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interval in tlie hemoglobin classification is not uniform throughout, the length in 
the lower half of the table being twice that of the upper half. If we designate 
the measure of the red blood cells by the letter x, the measure of the hemoglobin 
by the letter y, and the measure of the white blood cells by the letter z, then the 
pictures presented by the tables tell us that there are evidently no clearly defined 
functional relationships of the form y — f (x), or y = F (x, z). The widely 
used measure of linear relationship between two variable quantities, namely, the 
Pearson correlation coefficient, is evidently small though from the graphical 
standpoint, a linear relation in each of the three cases seems to be the most 
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logical one to assume Poi the data of each of the tables the follow mg constants 
have consequent!} been calculated foi the two sauables, say a, /5, of the lespeetne 
tables (a) the conelation coefficient, i a/3 (b) the piobable earn of the conela 

tion coefficient, P E (c) the slope, m -= ■ji.j of the line of best fit to 

the data by the method of least squaics (ltmtmbenng that this Ime alwajs 
passes through the means of the t«o distiibutions), and (d), the standard 
enoi of piediction, or, of sallies of n fiom /S In tins line of bosf fil 
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Of the three constituents under consideration, probably the most often as- 
sociated in discussion are the red blood cells and the hemoglobin. Prom Table I, 
which represents the data of these measurements, we find r xv = 0.26, P.E. Vir __ 

0.02, ~ r x.v = 0.01, and <re = 1.33. Authors vary in their opinions as to the 

size of a correlation coefficient necessary to be considered important; how- 
ever, when we consider that the standard deviation of the observed y’s (hemo- 
globin) is 1.38 and that of the y’s predicted by aid of the associated x’s (red 
blood cells) is 1.33, the value of information regarding the erythrocyte count 
of an infant is essentially valueless as an aid in making any statement as to what 
the hemoglobin content of his blood should be. The fact that r xv (and conse- 
quently m) is positive, although small, does say that an increase in the red blood 
cell count is usually accompanied by a slight increase in the amount of hemo- 
globin. 

A geometrical interpretation of the hemoglobin-leucocyte correlation, Table 
II, would seem to tell a very similar story to that of Table I. These data pre- 
sented in a table in which the frequency class interval for the white blood cell 
counts is taken as three units (which was originally done with essentially the 
same results, but ottered difficulties in presentation) instead of six as in this 
table, makes the independence of these two sets of measurements much more in 

evidence. For these data we find r vz = 0.07, P.E. r = 0.02, — .r,. z = 0.00, 

}z O’A 

and ae = 1.38. The constants show the distinct lack of any linear dependence 
of the amount of hemoglobin upon the number of white blood cells. 

The scatter of the entires in Table III also pictures a lack of quantitative 
dependence of the two types of blood cells measured by this table, namely, the 
red and the white blood cells. Graphically this table also makes a clearer pres- 
entation when the leucocyte class interval is taken as three instead of six, but 
the numerical value of the statistical constants indicates sufficient directness. 

Here Vxt = 0.13, P.B. r „ = 0.02, — 1Nt7 = 0.06, v = 0.06, and ae = 29.14. 

a x 

From so large a number of measurements as we have here, 1,644, upon which to 
base our conclusions, the slight increase in the leucocyte count accompanying a 
given increase in the erythrocyte count is negligible in value for predictive 
purposes. With u z = 29.40 and ere — 29.14 any information gained from a 
knowledge of the number of red blood cells of an infant offers us no help in 
estimating his white blood cell count. 

If we evaluate the multiple correlation coefficient on the assumption of V 
being expressible as a linear function of both x and z, say y = f (x, z), wc 
find that r xyz = 0.27. The standard error of the y’s (hemoglobin values) as 
predicted from the corresponding x’s and z’s is found to be 1.33. So again, 
v remembering that ay = 1.38, we are in no better position to estimate the 
value of the hemoglobin of a given individual knowing both his red blood cell 
and white blood cell counts than if we had no information concerning them. -A 
similar statement can he made about any one of the three quantities with respect 
t o the other two. 
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The scatter of the entires in Table III also pictures a lack of quantitative 
dependence of the two types of blood cells measured by this table, namely, the 
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From so large a number of measurements as we have here, 1,644, upon which to 
base our conclusions, the slight increase in the leucocyte count accompanying a 
given increase in the erythrocyte count is negligible in value for predictive 
purposes. With a z = 29.40 and ae = 29.14 any information gained from a 
knowledge of the number of red blood cells of an infant offers us no help m 
estimating his white blood cell count. 

If we evaluate the multiple correlation coefficient on the assumption of y 
being expressible as a linear function of both x and z, say y = f (x, z), we 
find that r iyz = 0.27. The standard error of the y’s (hemoglobin values) as 
predicted from the corresponding x’s and z’s is found to be 1.33. So agai»> 
remembering that a y = 1.38, we are in no better position to estimate the 
value of the hemoglobin of a given individual knowing both his red blood cell 
and white blood cell counts than if we had no information concerning them. A 
similar statement can be made about any one of the three quantities with resped 
to the other two. 
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Weight — Fnedbeigci and Guiwitz 7 found seiums fiom 150 to GOO gm 
guinea pigs showed maikcd differences m complement content, whollj mdepend 
ent of age and weight IColmci 8 did not find any valuation m liemoljtrc activity 
between a gioup of 200 to 280 gm pigs and anothci gioup of 400 to 580 gm , 
but did recommend the liea\iei animals, as seiums of joungei ones weie nioie 
likely to be anticomplement a l s Gummei 9 recommended pigs weighing 400 gm 
oi moie, because small pigs jielded little blood and that weak m complement 

Sex — For satisfactoiy complement Kolmei 8 lecommended the use of laigc, 
well nounshed animals, males piefened, which had not been fed within twehc 
to twenty foui horns of bleeding He also avoided using pregnant animals, de 
spite the fact that he found little diftciencc between then titei and males of the 
same weight, and suggested that pooled seiums of tluee oi moie pigs should be 
used Cummei 0 adused that pugnant animals be avoided and pooled serums of 
three oi more pigs be used, since theie is considerable vanatioii between different 
pigs Wadsworth 10 stated that thicc, and piefeiably si\ oi more pooled serums 
aie desnable, and to a\oid clijlous serum advised not bleeding until seveial hours 
after feeding Simmons 11 suggested that blood foi complement be obtained from 
thiee oi moie full giown, healthy male guinea pigs Although giving no leason, 
he stated that females should be avoided because of the possibility of piegnaney 
A deficiency m complement was associated with piegnaney accoidmg to Biown 
mg 4 Rich 1 found that nutlici c istialion noi piegnaney affected the complement 
( ontent oi guinea pigs Giadwohl 1 meielj staled that complement \ai led fiom 
time to time in animals and w is picscnl m paitieulaily laigc amounts in guinea 
pigs Wadswoith, Hams, and Gilbcit 13 stated that healthy animals, piefeiably 
males, should be tested foi hemoljtic activity and fkability, and pooled seiums 
of tlnee oi more satisfactoiy animals should be used The same statement also 
appeared in a icpoit by Gilbeit 14 

Feed — Simola and Biunius lj icported that neithei A noi O a\itammosis 
nor the administration of sitamm D m the form of nradiated eigosteiol to guinea 
pigs had any effect on complement With lats on a diet deficient m vitamin A, 
Osboin 6 obscr\ed lowei titeis than with controls leceiung cod li\ei oil While 
not bcaiing dnectly on complement, Madsen, McCay, and Ma>naid 16 found it 
difficult to laise guinea pigs using a synthetic diet free fiom hay and glam but 
including cod li\ci oil oi Mtamin A D concentiatc Ililgcis and Zam 1 stated 
that acid and alkali diets geneiallj ha\c no effect on complement titei 

A icpoit of the United States Department of Agiiculture 18 recommended 
that guinea pigs be given watei, salt, diy giams, hay, and a daily feed of gieen 
stuffs Rich, 1 using manj hundreds of guinea pigs and feeding a vanety of foods 
over a period of yeais, could find little evidence that diet had any effect on com- 
plement Kolmei, 8 although admitting the lack of systematized and scientifically 
i emulated diet experiments, stated that a mixed diet maintaining animals m good 
health and normal weight was sufficient to jield acceptable complement In 
ordei to present dilution of blood Indiuma, Cummei 0 recommended that pigs 
h i\e a diet of oats only foi at le ist a dat befoie lilcednig Austin, 1 ' woiking on 
tiie nonspceifie fixabilitj of gumei pig serum with Boidet’s antigen, kept animals 
on a diet of oats, cabbage, and alfalfa, fed dij m wintei and gieen m summer 
Bi owning 1 stated, based on the work of Griffith and Scott, that in guinea pigs 
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(Results of titration expressed as c.e. of 1:10 complement required to hemolyze 0.5 e.c. of slieep cells with 2 units of hemolysin [0.5 c.c. of 1:2,000 

dilution] ) 
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nutrition had no definite relation to complement. Ruediger 3 found little differ- 
ence in the titer of guinea pigs fed during the winter on various mixtures of 
vegetables in addition to a basic diet of bread, hay, and oats. 

Temperature and Sunlight. — Little information has been available on the 
effect of sunlight and temperature upon guinea pigs. A temperature below 65° 
F. was unsuitable for guinea pigs according to a report of the United States De- 
partment of Agriculture. 18 Remlinger and Bailly 20 found that exposure of 
rodents to the sun for only half an hour would cause death, and concluded that 
their susceptibility was probably due to habitual sheltered existence. 

EXPERIMENTAL 

Preparation of Materials. — Guinea pigs were lightly etherized and 2 c.c. of 
heart ’s blood withdrawn for complement. This was placed in a sterile agglutina- 
tion tube, slanted, allowed to stand at room temperature for one hour and then 
placed in a refrigerator (7° to 9° C.) for twenty-four hours before the titer was 
determined. Each sample was centrifuged to obtain clear serum. The same lot 
of hemolysin, obtained from Difeo Laboratories, was used throughout the experi- 
ments, and was titered before each use. 

Corpuscles were obtained from a ewe, blood from the jugular vein being 
aseptically aspirated into a 30-c.c. syringe, immediately expelled into a sterile 
flask containing glass beads, shaken for about ten minutes to defibrinate the 
blood, and refrigerated. The corpuscles were washed the same day, three times 
or more, packed by centrifuging for twenty minutes, made up to a 50 per cent 
suspension, refrigerated and used within two days. The corpuscles were made 
up to a 2 per cent suspension in saline for use in the tests. Throughout the work 
all dilutions were made with day-old saline only, 21 prepared from 8.5 gm. of C. P. 
sodium chloride, made up to 1,000 c.c. with cold tap water, and heated in flow- 
ing steam for thirty minutes. 

Complement Titration. — The complement was titrated by determining the 
least amount necessary to bring about complete hemolysis of 0.5 c.c. of a 2 per 
cent suspension of sheep cells in the presence of two units of hemolysin contained 
in 0.5 e.c. The complement was diluted 1 :10 and varying amounts were used, 
ranging from 0.06 to 0.26 c.c., with 0.02 c.c. intervals. The total volume was 
made up to 3 c.c. with saline, hemolysin, and complement controls set up 
for each titration and titers recorded after a one-hour incubation in a water 
bath at 37° G. All mention made hereafter of complement titers refers to dilu- 
tions of 1 -.10. 

Animals. — Nine different litters of guinea pigs were received on June 4, 
1935, and three more litters were added later to replace animals that had died. 
The variations in weight as listed in Table I show they varied somewhat in age. 
only litters 5 and 9 apparently being over three weeks old, since pigs at birth 
vary from approximately 40 gm. to 90 gm. 

Distribution. — The animals were distributed in various cages as shown in 
Table II so comparisons could be made of litter males reared under various con- 
ditions Three cages were placed outdoors to determine any effect of sunlight 
and temperature, these remaining outside regardless of weather, except from 
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Januaiy 23 to Februaiy 26, 1936, when unusually heavy and continued snowfall 
unde it necessaiy to mo\e them to an unheated bain Thice cages weie Kept m 
doois m a steam heated animal liouse wheic the tcmpuatme could be legulated 
tlnoughout the yeai 

Tlie animals were placed m leetangulai cages 3 by V/> by 1 foot deep, set 
on legs 1 Y 2 feet high The sides of the cages weie co\eied with fine mesh wire 
nailed to a wooden flame The top, co\eied with the same type of wue, was 
hinged so that it could be raised The floor was constiucted of wood o\ei which 
a heavy, removable, galvanized iron tray w as placed In the outdooi cages one 
half of each, including top, sides, and coi responding end, was eo\ered with heavy 
tai looting papei to piotect the animals from the weathei A small wooden box, 
one end of which had an opening, was placed under the coveied end to gne addi 
tional piotection The othei half of the cage remained open foi the admission of 
sunlight 

Rations — Guinea pigs placed in the three outdoor and thiee mdooi cages 
were maintained entnely on one of the following three rations commonly used, 
fresh watei being available at all times Ration 1 was a giain mixture of wheat 
and oats, with greens (cabbage, kale, lettuce, grass, 01 spinach) fed each day 
Ration 2 contained oats and a pellet food consisting of wheat gei m, so} bean oil 
meal, coin geim meal, alfalfa leaf meal, giound oats, wheat middlings >ellow 
com meal, blackstrap molasses, calcium caibonate, and iodized salt Cabbage 
was also fed daily as a source of vitamin C Ration 3 w as a commercially pre 
pared, leadymLxed pioduct, consisting of chopped alfalfa, cuished oats, yellow 
cracked com, blackstrap molasses, and a pellet feed composed of wheat germ 
meal, soy bean oil meal, corn geim meal, wheat middlings, calcium caibonate, and 
iodized salt Cabbage was fed with this ration on alternate days The guinea 
pigs weie fed and watei ed m the earl} morning each day, and tile cages weie 
cleaned and bedded twice a week 

RESULTS 

The fiist complement titiation was made on June 14, 1935, anothei two weeks 
latei, and the animals weie bled (feed being removed foi eighteen to twenty foui 
horns befoie bleeding), and seiums titiated monthly theieaftei tlnough June 6, 
1936 Weights were lecordcd each week, but are shown in Table I only at the 
time of each titiation 

Data aie available on twenty five of the twenty eight animals used duung 
this work Of fifteen males foui died before the completion of the experiment, 
110 data being collected on one, and of thirteen females thiee died without 111 
foi mation being obtained on two 

Sex — In all cages, legaidless of diet, the blood seium of male guinea pigs 
gradually inci eased in titei between the third and sixth month Of animals sui 
vivmg until completion of the test penod, however, five (distiibutcd 111 foui dif 
ferent cages) showed some slight diop m titer during the last month 01 two (Ma> 
and June), the titei of six icmamed about equal to the highest titu reached, 
while three that died before completion of the experiment showed an increased 
titer As showm in Table I, the weights of these animals could not be con elated 
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with the slight chop in complement stiength, which agiees witli the (‘oiiMiie! able 
individual sanation often lepoited pieviouslj in mature animals 

The females almost liuaiiahh showed a consideiably lowei titei than males, 
beginning between the fouith and sixth month, although then oiigmal eomple 
ment content might lane been equal 01 bettei , This usual loss of hemoljtic 
aetiutv was piohahlj due to piegnanev, a factoi discounted In ceitam uuestiga- 
tors An e\amination of Table I shows this lowei mg of complement content dui 
mg piegnaniv Laigci mei eases and deci eases in weight, due to picgnancj and 
laiturition weie moie eudent in the weeUv weiglits lecoided than m the 
monthly weights shown m Table I Because females will almost lmanahlj bleed 
as soon as the voung ate deluded, aftei the fiist scveial months thej were 
neailj alwavs piegnant The titeis of the females while usuallv pool diumg 
piegnanev, weic lowest neai the end of then teims Fiequentlv when (Tahlc 
I) a litter had been boin as indicated bv the weights, and the female had not 
begun to show signs of anothei piegnanev, the titeis weie eonsideiahlj highei 
Because of this mteiieience ot pieqnancy with complement titei, few, if 
am, conclusions could be diawn comparing littei mates oi legal ding the influ 
ence of feeding, sunlight, tcmpeiatiue 01 weight on females 

Aqc and 11 eiyht — Guinea pigs itach matuuti in fiom foui to five months 
uicotding to <t tipoit t the United States Depaitment of Vgneultme, 13 but, as 
seen m Table I, t hi m lumuni weight was not leached at that time Whenever 
the eompUmcnt ot male animals me leased to 0 1C cc, tint had also leached a 
weight oi 445 gm 01 moie (Table 1) e\tcpt tbue animals of diffeicnt litteis, 
housing and diet giving this titei at 33C to 37b am Onlv two (ot the thue a lane 
exceptions) jugs leached a titei of 0 1 ee befoio weighing 523 gm , and of all 
males gnmg this titei eight oi 57 pel cent, weighed at least 600 gm 

Young male animals did not have a titei oi 0 14 e e oi bettei until approxi 
mately foui months oi oldei and the majontv weie between five and seven 
months old before then titei leached 0 1 e e Animals No 31G and No 415 were 
exceptions, showing equivalent oi better titeis m thiee and two months, icspee 
tivelv As difficult as it was to get data on female guinea pigs, what has been 
indicated about tile males, m geneial held liue foi Icmales 

Litlei Mates — In considcimg female httcr malts laistd lit diftaent cages, 
it is difficult to obtain sigmhiaiit lesults lugelj because of the mtufeunce ot 
pregnancy with complement aetivitj Additional complications aiose while 
litteis contained both males and icmalcs However, some mfoimation mnj he 
obtained bj a compansoii of litteis 3 and 4 m Table II A11 of these animals 
weie females except one male in littei 4 that died aftei the fiist bleeding Two 
of these m littei 4 had a bighei initial titei than those of littei 3 and tended to 
maintain this thioughout the expeiiment One m each littei was laised m cage 
1 inside w here identical conditions of maintenance did not seem to equalize then 
titers Complement titeis of all animals weie low at the beginning but vain 
tions among the same litteis weie noticeable Littei 5, No 403, lnd a higher 
titer than No 190 foi nine bleedings, twice was of equal titei and twice lowei 

•Exception oecuri eU in case 1 inside wheie all male animals died at least four months 
before the experiment nas completed and m cage 3 outside -where one female did give a 
dccidedlj higher titer at the last bleeding 
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In comparing female and male litter mates, the males invariably reached and 
maintained a higher titer, although this comparison may be unfair because of 
pregnancy. One female of litter 6 (No. 191) lived at least the last four months 
without being pregnant, and her titer never equalled that of the two males of the 
same litter. 

Only in litter 6 did two male litter mates live to the completion of these 
studies, and after six months their complement strengths were nearly parallel. 
In litter 7, where seven comparable titers of two males were obtained, the titers 
again paralleled one another. All members of both litters (6 and 7) were raised 
under different conditions (Table II). Definite conclusions regarding male lit- 
ter mate comparisons can hardly be reached because the number of comparisons 
were too few. All animals came from good stock and all males had reached a 
titer of 0.1 c.c. by the time they had been on test eight months or less. 

Feed . — In preparing the three diets, no attempt was made to feed deficient 
food, but rather to use rations successfully used in laboratories where pigs are 
raised as a source of complement. Data on females on the various rations are 
again uncertain for reasons already discussed. As indicated in Table I, a titer 
of 0.12 c.c. was obtained only twice, both in the same pig, on ration 1, housed 
outdoors, and in only one instance on the same ration indoors. On ration 2 out- 
side, the two females had two titers each of 0.12 c.c., and once one had a titer of 
0.10 c.c. at a time when she had just previously given birth to young. The one 
female on ration 2 inside twice had a titer of 0.12 c.c. One female on ration 3 
outside had a titer of 0.12 c.c. four times, and a cage mate, only once. On ration 
3 inside a titer of 0.12 c.c. was reached only once. 

On ration 3, one male of litter 6 indoors and one of this litter outdoors, and 
another male outdoors reached a titer of 0.10 c.c. by the second, fifth, and fourth 
month respectively. Males on ration 2 took longer to reach such titers, two 
indoors requiring eight months, and the two outside, six and seven months. The 
three males on ration 1 inside all died before the experiment was completed, 
only one having a titer of 0.10 c.c., reaching this in four months. The three 
males on ration 1 outside acquired a titer of 0.10 c.c. by the sixth month. 

Apparently males fed ration 3 showed some slight superiority over those 
fed other rations. We would favor this ration because it is well balanced, easily 
handled, reasonably cheap, and necessitated green feed only every other day, 
and because all males on this diet showed a high titer in a reasonable time. 

Sunlight and Temperature . — These factors apparently did not have any 
appreciable effect on complement titer of male and female guinea pigs. How- 
ever, males in cage 2 inside required a little longer to reach a satisfactory titer 
than any others, while the male in cage 3 inside was the first to reach a titer of 
0.1 c.c. The males in cage 3 outside reached a satisfactory titer a little in ad- 
vance of the other outside cages. 

Animals housed outdoors were kept there regardless of the weather. The 
young animals did very well through the hot summer months when tempera- 
tures of 100° F. were not uncommon. However, they preferred the shade and 
thus cannot be compared to the results of Kemlinger and Bailly 20 who found 
rodents may die if left in the sun for as short a period as half an hour. Dur- 
ing December, 1935, and January and February, 1936, the temperature was 
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usually neai freezing, and subzeio weather with unusually heary snowfall was 
not uncommon Poi this entnc period the guinea pigs were kept outdoors ex 
ccpt fiom Januaiy 23 to February 26, when they weie housed in an unheated 
bain This extieme weathci bad no effect upon complement as the titers (Table 
I) weie always equal to and sometimes bettei than m the corresponding cages 
inside kept at a rather uniform tempeiatuie throughout the year 

After this woik was completed, the teinpeiature reached 104° F with high 
humidity pieralent, bctweexr July 6 and July 10, 1936, and si\ of the animals 
died m the outdoor gioup that had been allowed to stay outside and tieated as 
though on e\penment, while no deaths oecmied indoois Postmoitem exanuna 
tions lercaled only congested lungs, piobably due to rapid lespnation, mdieat 
mg that the pigs had died of suffocation, piobably as a result of intense heat 
and high humidity Had the pens been laigei with mole space for the circula- 
tion of air, this might not have happened A year befoie the young animals 
were exposed to heat as intense as that encountered m 1936, but weie apparently 
able to withstand the excessne heat bettei than the mature animals 

It is noteworthy that wide diffeiences m tempeiature had no effect upon 
complement strength, although it is not recommended as a result of this work 
that animals he reared m outdoor pens The animals did suture extreme cold 
reiy well, and with laigei and bettei aeiated pens, shelteied fiom the sun, could 
piobabl) lnre sutured the excessire heat although there me insufficient data 
uiion this point 

DISCUSSION 

The effect of sex of guinea pigs upon complement titex could not be ae 
cuiately determined fiom these experiments, largely due to piegnaucy tadicallj 
loneimg titers This effect of picgnancy differs fiom Rich, 1 who reported pieg 
nancy did not affect titer, and fiom the results of Kolmei, 8 confhms the 
lesults of Griffith and Scott quoted by Biorvnmg, 4 and justifies the recommenda 
tions of Kolmer, 8 Cummer, 0 Simmons, 11 and others 13 14 

As the guinea pigs became oldei the complement titei of males gieatly m- 
ci eased, six of eleven living until completion of the studies showed no drop an 
titei duung the last seveial months, and the drops manifested bj fixe weie piob 
ably individual vauations, smee then distribution could not be con elated with 
othei factors This increased titei of mature males is eontrarj to the repot t of 
Hyde, 2 hut agrees with the woik of Osborn 0 on tats Our lesults showing low 
titeis of young animals also confirmed bj tepeated examination of other week 
old guinea pigs, might be eousideicd to agree with Fuedbeigei and Gurrutz'' 
who lepoited that new bom animals may hare the same titei as the mothei, since, 
at tire tune of birth of the young, the mothers usually had a rcr-y low titer 
Fnidlrr , Fna, and Noeggerath, according to Browning, 4 found a marked increase 
during the first three months of life, winch our results substantiate, although we 
found most males must be fire to sereu months old before reaching a titer of 0 1 
c e eren though some animals teached that titer at tlnee or four months 

Guinea pigs should weigh not less than 450 gm and pieferabh 600 gm or 
mote befoie the most potent titei is leached aceoidmg to om mulls Cum 
meiV l eeommendations that guinea pigs weigh 400 gm or moie befoie use foi 
lomplement compare closelr ruth om lesults The use of largei animals is indi 
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cated however and Simmons 11 definitely stated that full-grown healthy males 
should he used. The authors' results are somewhat contrary to Friedbergcr 
and Gurwitz 7 who found that differences in complement titer of animals between 
150 and 600 gm. were independent of age and weight. Kolmer s found little dif- 
ference in hemolytic activity between a group of 200- to 280-gm. animals and an- 
other averaging 400 to 580 gm. when fed, bled, and the serums treated alike; 
but since the sex and titer were not given, our results could not be reconciled. 

The recommendation of the United States Department of Agriculture 18 and 
Austin 13 were followed in that diets were well balanced. Rich, 1 Reudiger, 3 and 
Browning 1 were of the opinion that diet had little effect upon complement con- 
tent. Kolmer s stated that a mixed diet, maintaining animals in good health, was 
sufficient to yield acceptable complement, and in general, we reached the same 
conclusion after feeding animals for a year. Simola and Brunius 15 reported 
that neither A or C avitaminosis nor the feeding of vitamin D -would affect the 
potency of guinea pig complement. The present work cannot be compared with 
that on vitamins, but the results would tend to show the probable lack of effect 
of feed on complement. 

Guinea pigs are generally raised indoors. A report of the United States 
Department of Agriculture 18 points out that the temperature should not drop 
below 65° F. For no apparent reason, the majority of the animals which did 
not survive the experiment were housed indoors. The outdoor group all sur- 
vived exposure for some time to subzero weather, and when young, survived 
extreme heat in summer. As far as complement titer was concerned little dif- 
ference was noted between titers of those raised in outdoor pens and indoors. 

CONCLUSIONS 

Young guinea pigs consistently had low, unsatisfactory titers. 

All male guinea pigs gradually increased in complement titer between the 
third and sixth month, while females almost invariably had a lower titer than 
males after the fourth to sixth month due to pregnancy. This interference of 
pregnancy, usually not considered by others, made it difficult to reach conclu- 
sions on litter mates, age, weight, feeding, sunlight, and temperature. 

Male animals did not usually reach a titer of 0.1 c.c. until five to seven 
months old, and this titer was not reached by 57 per cent of the males examined 
until they weighed 600 gm. or more. 

Comparisons of litter mates were also obscured by pregnancy, variation 
occurring in females of the same litter as well as between litters. In limited 
observations on males, the titers within the same litter agreed rather closely, with 
the usual differences between litters. With such variations between individual 
females of the same litter and different litters and so few comparisons of males, 
any significance of litter mates could not he evaluated. 

Complement titers of guinea pigs maintained for more than a year upon one 
of three commonly used rations indicated the probable lack of effect of a satis- 
factory diet upon complement, although males reached a good titer earlier upon 
the complete commercial feed supplemented by cabbage every other day. 
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The complement titei of guinea pigs leaied and kept outdoois Mas not af- 
fected by c\tieme cold during w mtei Likewise the titei was not influenced 
m summu, although mam maUue amnia K died hom suffocation dui mg exccs- 
M\c heat and humidity 

Out lesults suggest that the most satistaetoiy complement should be ob- 
tained from male guinea pigs, usually not less than the to seaen months old, 
ordmanly weighing 600 gm 01 more, and that pregnant animals aie undesirable 
sources of complement 
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LABORATORY METHODS 


DIFFRACTION METHODS FOR MEASURING THE DIAMETER 
OF THE RED BLOOD CELL- 


Rtjssell L. Haden, M.D., Cleveland, Ohio 

T HE measurement of the size of the erythrocyte is a valuable procedure in a 
study of the blood dyscrasias. 1 ' 3 The determination of the mean erythro- 
cyte volume is a simple test and has become a part of the routine blood study in 
many laboratories. The mean erythrocyte volume affords the most satisfactory 
basis for a laboratory classification of the anemias, and often gives information 
concerning etiology and the effect of treatment. 

The determination of the diameter of the erythrocyte as a measure of the 
size of the erythrocyte has been advocated by many workers. Price- Jones, 4 in 
numerous publications, has demonstrated the clinical value of the distribution 
curve of the erythrocyte. By measuring a large number of cells (200 to 1,000), 
the range of diameters, which indicates the degree of anisocytosis as well as the 
mean diameter, is obtained. Priee-Jones projects the cells with a camera lucida 
at a known high magnification and measures the image directly with a milli- 
meter rule. Most workers have used an ordinary micrometer eyepiece. I have 
employed a filar micrometer as the movable hair facilitates measurement. An- 
other very satisfactory method is the direct projection of the blood film on the 
ground glass plate of a photomicrographic camera at a fixed high magnification 
and direct measurement of the image with a millimeter rule. The measure- 
ment of a sufficiently large number of cells to give an accurate determination 
of the mean diameter and to construct a distribution curve is a laborious and 
time-consuming procedure. This has prevented any extensive use of direct 
measurement for determining cell size. The volume of the cell is also a much 
more sensitive indicator of cell size than is the diameter. This is well illustrated 
by the findings in pernicious anemia. Here the average increase in diameter 
of 14 per cent corresponded to a 46 per cent increase in volume. 

The cell diameter is an accurate indicator of cell volume provided any 
variation in cell morphology affects diameter and thickness equally. In per- 
nicious anemia and in some other clinical states, this is usually true. In the 
microcytic hypochromic anemias, however, there may be no reduction or even 
an increase in diameter with a marked decrease in volume. This can be ex- 
plained only on the basis of a great decrease in thickness. In congenital hemo- 
lytic icterus, there is characteristically a dissociation of the normal relation 
of diameter and volume since the cells tend to be spherical and so are much 
thicker than normal. In such conditions, there is a direct relation of the tend- 

•From the Cleveland Clinic. 
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eiley to spheioeytosis to the chniactenstic meieased fragility m hypotonic salt 
solutions - 

Knowledge ot the mean cell diumtlu, howevu, es a valuable addition to the 
blood study m maiiy eases and m eeitam conditions is essential It both, the 
volume and diametei are known, the thickness can be calculated and a eioss 
section of the mean cell visualized In oidei to make the detenninatiou of the 
cell diametei a simple, latliei than a labonous pioccduie, the diffraction method 
has been utilized The availability of the diffraction method of measuring 
erytluoeytes depends on the fact that a blood film placed m a beam of poly 
ehromatic light breaks it up into successive hands of its component colors The 
ted cells act as opaque disks on a screen just as do the apeituies of a diffiae 
tion giatmg The size of the halo depends on the diametei of the red cells and 
its distance from the light It vanes mveisely as the diameter of the erythro 
eytes and also mveisely as its distance fiom the light Thomas Young, m 1813, 
fiist showed that the principle of diffraction could be used to measuie small 
objects He constiucted an mstiumeut which lie called an enometei or wool 
measuier and with which lie measuied led cells, wool bans, and vegetable spoies 
No piaetical application of Young’s discoveiy was made until Pijpei mde 
pendently 1 ediseovored’ the application of the principle of diffraction to the 
measurement of small objects It is due largely to the woik of Pijpei that dif- 
fraction methods have been made piaetical and popular Recently Pijper’s 
instalment has been maiiufactuied by Zeiss as “Pijpei’s blood cell testei ” a 
This appaiatus has a built in soutce of light which requires no adjustment 
Thcie is a hoiizontal stage on which two blood smeais can be placed The dif- 
fraction patterns appeal on a giound glass seieen which foims the top of the 
appaiatus A paitition is placed m the middle of each diffraction pattern so 
the lemaimng semiencles appeal in close apposition on the seieen, thus facili 
tatmg comparison Each diffraction pattern consists of a blight center sur 
lounded by an orange ring and then follow the colois of the speetium ill nat 
oral cider, starting with led Aftei that gieen and red elides alternate with 
one anothei The mean diameter is deteimmed by measumig the diameter of 
tlie jellovv ring The gieatei the numbei of macioeytes, the smaller and mote 
intense the violet ling An increase in miciocytes lesults m a laigei led nng 
The diffraction pattern thus shows not only the mean diametei but also the 
amsocytosis and the fiequenej of macioeytes and miciocytes Diiect measure 
ment of tlie violet ring is made from the inner edge and of the red ung from 
the outer edge The distance between the violet and led rings measures the 
degtee of anisoeytosis 

Emmons, m 1927,° dcscnbed a simple instillment based on Young’s method 
fm mcasmmg the mean diameter of civthrocytes It consists essentially of two 
telescopic tubes The laigei, 10 inches m length, is fitted with two small bat 
lenes and with electin' bulb and switch like an oidmaiy flashlight Imme 
diatelj m front of the elcctuc tifanunt is placed a disk pcifoiated neai its 
penpheiy by a lmg of holes and with one hole at its centei By tins aiungc 
ment, ducet illumination is obtained Enough the eential hole and an indirect 
and consequently dminiei light from the holes at the peupheiy Tlie other 
tube, which telescopes completely into the first, carues the blood slide and is 
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graduated to read off directly the diameter of the red cells on the film. Emmons 
designated this instrument the eriomcter, using the name given by Thomas 
loung to his instrument employing the same physical principles. Unfortu- 
nately, this instrument lias never been made available commercially. To operate 
the instrument, a blood film is placed in the slot provided for it. The telescopic 
tube is adjusted to make the red halo overlie the peripheral ring of holes. The 
diameter of the cells is then read off directly from the scales on the inner tube. 

Eve, in 1929, 10 made an instrument for measuring the diameter of red cells 
which he called the “halometer.” This instrument also is based on the dif- 
fraction principle. 

Bock, in 1933, 11 described an “erythrocytometer” for measuring red cells, 
again employing the principle of diffraction. In this instrument, the beam of 
light passes through two apertures so a blood film placed in the beam gives two 
spectra. A sleeve is adjusted until the outer red bands of the two spectra touch 
tangentially, and the cell diameter is read off directly from a scale on the sup- 
porting tube. Pijper 12 criticizes Bock for using the red spectral ring for meas- 
urement since, he says, this is an expression of the smallest cells in the blood 
film as is easily demonstrated with his apparatus. The red halo is satisfactory 
for measuring the mean diameter of normal films since the anisocytosis is rela- 
tively slight, but in the anemias the anisocytosis might be marked, so the size of 
the red circle should not be used to measure the mean diameter. This criticism 
of Pijper probably explains the unsatisfactory readings we have often obtained 
with the Bock erythrocytometer in pernicious anemia and the extreme micro- 
cytosis of congenital hemolytic icterus. 

Diffraction methods for measuring erythrocytes have also been described by 
Millar 13 and Falisi. 14 None of the diffraction methods necessarily give the true 
mathematical average of cell diameters. The intensity of a halo at any given 
point is directly proportional to the number of cells of the corresponding diam- 
eter, so the point of maximum intensity indicates the mode or characteristic 
diameter of all the cells present. The mode gives as much information, how- 
ever, as does the true mean diameter. 

In 1931, 15 I reported a comparison of measurements made with the Emmons 
eriometer and with a filar micrometer. I also calculated the diameter in each 
instance from the mean cell volume using Warburg’s nomogram, 115 which is cor- 
rect only when the relation between diameter and thickness remains constant. 
I concluded that the value of determining the mean diameter did not justify the 
time required for the procedure w'hen direct measurement is employed. The 
readings obtained with the Emmons instrument checked closely with those ob- 
tained by direct measurement. The eriometer readings were made on the same 
stained film used for the filar micrometer measurements. 

It has become increasingly evident that measurement of the mean diameter 
of the red cell is of value if not too time-consuming. Thus the fragility of the 
red cell in congenital hemolytic jaimdice has been shown to be dependent on the 
shape of the cell, which can be determined only when the diameter as well as the 
volume is known. 5 I have compared readings made on the same film by Em- 
mons’, Pijper ’s and Bock’s methods with direct measurement and with calcula- 
tion of the diameter from the volume readings. The results show that very ae- 
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dilate leadings, sue obtained with the Emmons enomctei and the Pijjiei blood 
lostei The leadings with the Bock uythioevtometer aic not constantly aeemate 
m the alinoimal eases The Emmons mstuunent is unfortunately not available 
on the maikct We non use this mstuimuit loutmely m all blood studies since 
no dailc loom is leqnned, it is poi table, and gives aeemate leadings 

Pijpei* suggests that his mstiument be used qualitatively as well as quanti 
tatively Since an abnotmal him can be compaied dnectly with a normal blood 
film, one may detect a lanation fiom noinidl immediately He also emphasizes 
tile impoitanee of the led and violet rings m detecting amsocy tosis and the lela 
tive nnmhei of huge cells and small cells lie diffeientiates thiee types ot pat- 
terns 

Type 1 Violet led and yellow lings, all small Distance between violet 
and led lings lolativelv laige This pattern means maciocy tosis and pionouneed 
mvciocy tosis tvpical of pernicious anemia 

Tvpe II Yellow mg of normal diametei which means noimal mean diam 
etei of cells Violet mig is smallei, and led ring is laigei than noimal, indicat- 
ing moie anisoev tosis than notmal The distance between the violet and led rings 
mcasmes the degiee of anisoej tosis 

Tvpe III All lings laigei than normal and distance between violet and 
ltd imgs oftm uldtuclv mcicascd This is the typical pattuu of congenital 
ht moist it ldti us (spin 101 v tn .iiumt.i) mil the nmioevtii anemias due to non 
dehciuu v 

l miL 1 
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III linking the compaiative measuiements, I have measured only the yellow 
nng to detenmue mean cell diametei m the Pijper blood cell testei The diam 
eta of the cells m a blood film may vaiy gicatly, depending oil the thickness of 
the spicad The measuiements of stained films have all been made on cover glass 
piepatations m winch the cells just touch but do not oieilap Films made on 
slides weie used foi the mtasiu unent of unstamed piepaiatious Aieas weic 
selected vvliue the cells weie piopeily spread and did not overlap The halos are 
much bnghtei on unstained films and so can be read moie easily In a stained 
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film the stain acts as a filtei , hence, the colois of the halo aie not just the same 
as m the unstained piepaiations In eveiy case, seveial measuiements ha\e been 
made and the aveiage taken Often measuiements vveie made oil moie than one 
film The mean cell thickness and the volume thickness index ha\e been ealeu 
bated as previously desenbed 17 

Table I shows the comparative measuiements on the stained films only fiom 
ten noimal persons All films weic made on cover glasses The diametu as de 
teimined by the Pijpei mstiunient is 0 5 mm less than with direct measuiements 
and with the otliei instruments I then coiupaied the diffeient diffraction meth 
ods on ten moie noimals (Table II), using both stained and unstained films 
The aveiage lesults with the diffeient methods on unstained films are almost 
exactly the same The lesults with the enometei and eiytluocytometei also 
check closely with those found on stained films The l codings with the blood cell- 
testei on stained films aie again lovvei than on unstained films These results 
show that a collection (about 0 5 mm) must be made foi measuiements on 
stained films when the Pijper instrument is employed 

In Table III are shown the comparative readings on stained films only with a 
gioup of patients showing a wide vanation m mean diametei The average diam 
eter with the blood cell testei is again lower than with othei methods, but when 
a correction is made, it cheeks closely with the othei methods The readmgs with 
the eiythrocytometer are apt to be too low if the mean cell diametei is high, oi 
too high if the mean cell diametei is low In Table IV are tabulated the readings 
in a group of patients who had eilhei a low volume index oi a small cell diam 
ctei All readmgs were made on unstained films Hole agam the agieement is 
good except with the erythrocytometei, which does not give correct readmgs 
when the diametei varies widely fiom normal 

In Table V aie collected the readings on unstained films when the mean cell 
volume is high as it cliaiacteristically is in pernicious anemia, oi the cell diam 
eter is high without a coriespondmg increase in volume, such as is seen fre 
quently in livei disease Here again, the readings with the Book instrument are 
almost umfoimly too low, and the aveiage of 25 readings is below that with the 
othei instruments 

In Table VI aie shown the leadings in a wide vanety of conditions m which 
the volume index and mean cell diametei aie within noimal limits Heie there is 
a close check of the results obtained with the tlnee instillments 

Sin™ IKl AND CONCLUSIONS 

Diffraction methods aie satisfactoiy foi measuung the mean diametei of the 
eiythiocyte 

In noimal films oi where the diametei vanes little fiom noimal, readings 
with Emmons’ enometei, Pijpei’s blood cell testei, and Bock’s erythrocytometei 
('hock closely with direct measurements 

Readings with the Emmons’ enometei and Pijpei’s blood cell tester give 
accuiate lesults even when the cells aie veij laigc oi veiy small 

Readmgs with the Bock eijthiocytometei tend to he too low if the cells aie 
laigc and too high if the cells aie quite snnll 
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Table VI 

Comp vi i&o\ o* Du fp actometric Measurements with Different Instruments on Unstained Blood Films of Anemias with 
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The Emmons’ eriometer has the advantage of portability and not requiring 
a dark room. 

The Pijper blood-cell-tester is excellent for comparing an abnormal with a 
normal film and also indicates the degree of anisocytosis as well as the mean 
diameter. 

The readings are the same with stained as unstained films with the Emmons 
and Bock instruments. 

With the Pijper instrument, the diameter measures about 0.5 mm. less on a 
stained than on an unstained film. 

For direct measurements, a film projected on the ground glass of a photo- 
micrograpliic camera is very convenient. The filar micrometer is the most satis- 
factory ocular micrometer. 

The calculation of the diameter from the mean volume by Warburg’s nomo- 
gram is correct only when the variation from normal affects diameter and thick- 
ness equally. 
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ERYTHROCYTE SEDIMENTATION AND ANEMI V 


A Preumixari Report 


S Miles Bouton, Jr , M D , Ixglesidk, Neb 


I T IS the puipose of this communication to present and attempt to substantiate 
b> clinical evidence the chum that the relative number of circulating erythro 
cjtex in the blood plasma has verv little, if anj, influence per se on the speed of 
setthnq ot the led cills It is furthei claimed that anj eftect that maj exist is 
so van mg m degiee within the same individual, and (lifters so gieatly among 
difterent individuals, that any attempt at ‘ collection” of the sedimentation late 
m a seeondarilj anemic patient in large part obsemes the tine natuio of the 
cutve of settling, and thus reduces the value ot the leading bj introducing an 
extraneous and abov e all, an essential!} inconstant factoi 

The teim “secondary anemia” is stiessed, as tefeience is made onlj to a 
diminution m the lelative numbet of cn culating led cells as caused, for example, 
bj hemoiihagcs oi bj peripheral destt notion of n oral all} formed cells as m 
malaiia Diseases of the blood forming oigans, sucli as the leucennas and per 
melons anemia, aie consideied in this connection not as forms of anenua propei, 
hut as disease entities having a marked effect on the sedimentation rate mde 
pendent of the diminution m the nuinbei of circulating red cells Pol the 
purpose of substantiating the elaims heiem put forth, the most cleat cut example 
would be a loss of blood without hemorrhage into peroral body cavities ot tissues, 
such as might occur m a penetrating gastnc uleei, foi the following reasons a 
gastric ulcer docs not, as a tide, have a noticeable effect on the sedimentation 
rate in itself, so that hemonhage fiom this sonice represents a loss of blood pure 
and simple, such as may be oncounteied in actual clinical expeiience Reference 
is made to intei stitial hemorrhage and otlici extracirculatoi} accumulations of 
blood within the bod} (exclusive of the digestive tract), as these faetois aie 
likely to affect the sedimentation late as a lesult of the tissue leaction and 
absorption of abbau products 

An example of the dovetailing of vanous factors, on the othei hand, is to be 
found m cases ot anemia accompanying therapeutic malaua m gcneial paresis 
m vvhieh the syphilitic agent, the malaual agent, the hjperthemua per se, and 
possible complicating factors such as decubitus uleeis, etc , all pla} a part m 
alteimg the sedimentation rate, regal dless of whether theie is an accompanying 
anenua 01 not (which, in tmn, mav be the direct lesult of cithei the paresis, or 
the malaua, or both) 

The above examples repieseut opposite exti ernes, indicative of the type of 
material and the pitfalls eneounteied by the worker m this field The scdimcnta 
tion leadings lictem presented in ftagmentai} fonn were obtained for the 
greater put, but not exelusivelv, fiom patients inoculated with double teitian 
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malaria. All cases were, however, well worked up clinically and followed after 
termination of the malarial treatment, and did not show, as far as observed, any 
of the few conditions known definitely to decrease the rate of settling. 1 ’ 2 More- 
over, although roughly representing a specific clinical group, the individual cases 
have contributed every known type of erythrocyte sedimentation curve, and it 
was this very observation which first called my attention to the subject matter 
herein discussed. 

In view of the great number of factors influencing the erythrocyte sedimen- 
tation rate, as well as the admitted fact that the actual causes for changes in the 


SEDIMENTATION CHART 


N«,n e . c » I hi. 3-19-35 

VI I 43 I ..... 10 a.m. 



RBC 2,560,000 HU 52 t’l 1.04 


WBC 5»9QO l»..h< 72 I mmi., 17 


Clinically 
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No parasites 
tomd In blood . 



Piff. 1. 



Fig. 2. — V. J., an example 
of a markedly pathologic curve 
accompanying a moderately low 
red cell count in a case of lym- 
phatic leucemia, “aleucemie” form. 
This patient died a few days after 
the above reading was obtained. 


rate are still at best only in part determined, it would seem that any attempt to 
eliminate completely and routinely one of the supposed factors, even without a 
clear knowledge of the exact manner in which the latter might exert an influence, 
is perhaps premature and certainly represents a tampering with a physiologic 
phenomenon which in its “unmodified” form is quite capable of diagnostic 
interpretation in the hands of the experienced observer. 3 The term “unmodi- 
fied” is purposely put in quotation mark's, as I am aware of the fact that, with 
the usual technique, the test cannot be considered unmodified in the strictest 
sense of the word. It is, in the first place, a test in vitro, and, second, the blood 
employed contains an anticoagulant. Furthermore, the average laboratory pro- 
cedure involves considerable contact with air, and the element of elapsing time 
between venipxmcture and setting up of the blood, 4 ’ 5 although relatively negligi- 
ble within a more or less definite limit, is rarely given sufficient attention to 
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lendei it a constant factoi, eicn when a gioup of sedimentation i,ltes is lead 
simultaneously \\ r e may, liowevei, disiegaid at least the faetois of the glass 
container and anticoagulant, 0 as they aie present in eveiy instance, and, at least 
within the limits of the paitieulat technique used (c g , Innzemneiei, Westeigien, 
Cutler, etc ), lemam constant, eveept foi gloss enors introduced by faulty ma- 
nipulation As a mattei of fact, carious attempts at coiielation have shown that 
there is no gicat element of discrepancy invoiced even m comparing lesults with 
the v arious classical techniques T 

At this point it seems appropnatc to divcige, m oidei to leview buefly as a 
gioup all faetois that might have an effect on the blood in vitio, and that have 
been consideied for that leason by various authois In addition to the form of 
the glass vessels, the kind of anticoagulant employed, and the time uiteival be 
tween obtaining the blood and setting up the test, faetois to which refeienee has 
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mat Kc<l drop ot the sedimentation curve with a relatt\eiy stable icd cell count (acute pangt enous 
appendicitis operation and uneventful v eeo\ery in an otherwise heaithfy nineteen jeai old 
nur^e) 


alieady been made, the following have lcccivcd attention at the hands of a mini 
bci of woikeis the tcmpciaturc at which leadings aie made, 1 8 ” the meteoio 
logic conditions,’” the position of the glass contamei, 8 etc It is not within the 
scope of this leport to discuss this aspect of eiytluocyte sedimentation in detail, 
but it may be said at this point that of all the above named faetois, although 
some of them luv a been found definitely to affect the rate of settling, none need 
he considered senously witlun the limits of so called “lioimal” working condi 
tions beyond the point of avoiding evtieme fluctuations m tempeiature (le, 
maintaining aveiage loom temperatuie) and unnecessary delay m staitmg the 
test using the same anticoagulant consistently, setting up the tubes as piesenbed 
foi the technique employed, and keeping all glasswaie propeily clean In othei 
words, it is necessary only to observe the precautions eustomaiy in a well con- 
ducted laboiatory This statement would seem to be an imitation to inaccuracy, 
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but the attitude it represents is based on the most outstanding characteristic of 
the sedimentation phenomenon, which in turn furnished the basic motive for 
the presentation of this report. 

It seems to the writer that there exists a tendency to lose sight of the fact 
that the rate of settling of the red blood cells is essentially a nonspecific biologic 
phenomenon with only approximate values, or is so at least as far as our present 
knowledge goes. It is, for this reason, impossible to draw a sharp line of de- 
marcation between what represents a “normal” and what a “pathologic” read- 
ing, as witness the confusingly wide range of so-called “normal limits,” as given 
by different authors. 1 ’ 11-15 
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Fig. L— I. G., an example of an appreciable drop in the red cell count with an unchang- 
ing* normal curve* intei pi eted as “piognosis favorable,’* in a paretic inoculated with double 
tertiun malaria. Patient's subsequent course satisfactory- 




Figr. ~f - — H. G, an example of marked and progiessive anemia with an only moderated 
pathologic and improung curve, interpieted as “prognosis favorable," in a paretic with double 
teitian nia.Iu.ua. Patient’s subsequent coui*e satisf tctoiy* 


It is in great part this very absence of specificity and of definite normals 
that has led to the great variety of approaches in an attempt to determine the 
agents responsible for the fluctuations in the rate of settling. The literature 
today abounds in references to such widely divergent etiologic factors as: the 
time of day at which the blood is obtained, the degree of venous stasis present 
at the time of venipuncture, 16 the effect of meals, 17 endocrine imbalance (eg, 
thyrotoxicosis, epinephrine content of the blood, diabetes mellitus, 18 etc.), varia- 
tions in amount and proportion of the various protein components of the blood 
plasma (albumin, globulin, fibrinogen, etc.), 16 ’ 10-23 variations in the electric 
charge of the erythrocytes, 1 variations in lecithin and cholesterol content, as well 
as of other lipoids, and hyperthermia, irrespective of its cause, to list only a few 
of the factors of a general character representing pathologic conditions or 
extreme physiologic fluctuations. In the final analysis, it is possible to correlate 
with a fair degree of accuracy the degree of increased rate of settling of erythro- 
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cjtes with the amount of cell destruction going on m the body, but this lvoih- 
mg theoij is, aitei all, only piovisional and based on observation lathei than 
complete understanding 

AVlien the pioblem is appioaehed fiom the point of view of specific disease 
entities and then efteet on the late of settling, anothei groupnig is obtained, 
best repiesented at piesent, although neeessaiily by no means exhaustive in its 
scope, by the compilation of Cutler ” In this compilation, diseases aic gtouped 
according to vvlicthei they aie “accompanied by an abnoimal sedimentation 
late,” vvhethei they “influence the sedimentation rate veiy little if at all,” and 
as “not influencing the sedimentation late ” Tlicie is, unfoi innately, no men- 
tion of anemias in this list It maj, honevei, bp stated buefly lieie that pei- 
meious anemia and the vaiious leuceimas aie admitted to have a very definite 
and constant effect on the sedimentation rate, which is quite distinct from any 
effect that might be caused by an uncomplicated seeondaiy anemia (sec Pig 2) 




Fif, C — I C an example of mailed in 1 orogresshe anemia with a sudden change from 
a normal to an extremely pathologic curie th latter pronounce! even In proportion to the 
anemia interpieted as prognosis giave in a paretic with double tertian malaria Patient 
died within twcnt> foui houis of obtaining the above leading 


The mateml hciein lefened to consists exclusively of sedimentation exmes 
elm ted giaphieall), lathei than of onetime leadings It is my opinion that, 
dispite indefinite nonnals, a ciuve is capable of dnect mteipietation on the 
basis of consideration of seveial iactois, such as initial speed of settling, fluctua 
tions m the speed tluougliout the peuod of leading, the one houi “index , ** the 
final leading afta settling is complete and, last but by no means least, a com 
p u ison of lepeattd tests on the same individual * 21 

Just how much importance mav be asenbed to anj one 01 all of these faetois 
is ent»U} a matter of ** habituation ** on the pait of the physician, that is to 
snv, of the amount of expenenee acquit cd b> the routine reading of sediment! 
lion emves m conjunction with a tonsiduation of led cell count, white cdl 
count, difkuntnl, mmthsis tempeiatuie chait and othci lahoiatotv and 
clmicd data The ehait ustd at Spnngficld State Hospital, "Mai j land, diu mg 
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the years 1934, 1935, and 1936, when the material herein referred to was ob- 
tained, was designed by the writer with the above principles in mind (Fig. 1). 
On this chart were recorded the readings obtained with the Westergren tube, 
using citrate as an anticoagulant. 6 

In the attempt to augment the utility of the sedimentation phenomenon as 
a laboratory test, a great many modifications of the original methods have been 
evolved, but the most conspicuous of these is the socalled “correction” of the 
rate, intended to compensate for a low red cell count either by subtracting from 
the reading a number of millimeters in each case supposedly equivalent to a 
certain volume or number of red cells, or by changing the plasma-cell ratio in 
vitro before reading. 25 ' 30 These corrections do not, of course, take into account 
the type of curve obtained. In its extreme form, this procedure has led to the 
adoption of “correction charts.” Only the corrected reading thus obtained is 
referred to for diagnostic interpretation in these modifications. The eonsidera- 




Fig. 7. — a. K., an example of progressive, but less pronounced, anemia with an ex- 
tremely pathologic curve from the outset, interpreted as “prognosis hopeless,” in a paretic 
with double tertian malaria. Patient died within twenty-four hours of obtaining the above 
reading. 

tion of these methods does not, of course, include correction for the factor of cell 
volume shrinkage produced by the particular anticoagulant employed. 30 

In the present report, preparatory to demonstration of material, it is main- 
tained that the effect of a moderate (and in some cases a marked) diminution in 
the number of circulating red cells in the blood has a negligible effect on the 
sedimentation curve, and that such effect as may be present impairs the diag- 
nostic value of the test far less than the essentially uncertain and even less well 
understood effect produced by “correcting” the reading. Tests conducted with 
accurately measured numbers of red cells increased and decreased in vitro, 33 
have, to be sure, demonstrated that the sedimentation rate increases apparently 
in proportion to the number of cells removed from the plasma. Such con- 
sistency has not, however, been determined to date in blood tested as obtained 
from the circulation without further manipulation. In other words, attempts 
at correcting the rate are, at least in the present state of our knowledge, advised 
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against by the writer as introducing a misleading element of pscudoaccuracy into 
an essentially inaccurate test. It is contended that the following samples of 
case material substantiate these claims. The laboratory tests involved were car- 
ried out in tlie course of routine work, with occasional cheeks and rcchccks, and 
the examples illustrated are purposely chosen as offering sufficiently marked 
variations from the normal to provide a margin for minor technical errors. 

I am aware of the fact that the red cell count in itself is an only approxi- 
mate indicator of the volume relationship between plasma and cells, as well as 
of the fact that, with a diminished total cell volume, the final reading will be 
quite different from that of normal blood. The statements made in this report 
have reference exclusively to the speed of settling, not to the distance traversed 
by the red cells before packing occurs. In most of the cases included in this 
report, twenty-four-hour readings were made, and in some of the earlier cases, 
paeked cell volume determination, but neither item was recorded in every in- 
stance, as this material (see above) was not accumulated in the course of experi- 
mental work. No figures of this kind arc therefore given here. Moreover, atten- 
tion was paid in every instance to the general appearance of the erythrocytes, 
both in regard to size and uniformity of shape, in the course of the red cell 
counts and smear studies, and the graphs chosen for illustration of this report 
were picked from the standpoint of representing sufficiently wide variations to 
take into account the factor of fluctuating total cell volume as separate from the 
cell count. 

No attempt will be made within the confines of this report to give complete 
case findings, or to reproduce the complete series of sedimentation rates for any 
one individual. 

SUMMARY 

1. It is contended that the relative number of erythrocytes in the plasma lias 
a negligible effect per so ou the rate of settling of the red cells, and that such 
effect as may exist is inconstant. 

2. A number of intrinsic am! extrinsic factors that have received attention 
as possibly affecting tlie rate of erythrocyte settling is listed, as indicative of the 
present status of sedimentation as a nonspecific and only partly understood 
phenomenon. 

3. It is maintained that attempts at “correction” of the sedimentation rate 
by compensating for anemia, and especially the nse of “conversion charts,” rep- 
resent pseudoaecuracy and in large part invalidate the readings. 

4. It is further maintained that the “unmodified” sedimentation curve, 
graphically recorded, is a valuable diagnostic aid when correlated with other 
laboratory and clinical data. 

5. A chart is shown for the joint recording of sedimentation curve, sedimen- 
tation index, red and white cell count, differential count, and special informa- 
tion. 

C. A number of selected curves is reproduced in substantiation of the con- 
tention that the sedimentation rate and the red cell count may fluctuate inde- 
pendently of one another, and even move in opposite directions in the same 
individual, in the course of a pathologic process. 
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7. If an individual with a low red count, but otherwise essentially normal 
findings, shows a definitely pathologic sedimentation curve, that individual’s 
true ailment has not been determined and is of a serious nature. 


Since writing: the above, two articles have come to my attention, one of which appeared 
in the May, 1937, issue of the J. Lae. & Clin. Med., the other in tne October 1G, 1937, issue 
of the J. A. M. A. The former was entitled "The Sedimentation Rate in Experimental Anemia 
(Rabbit),” by R. O. Gregg 1 , and the latter "The Erythrocyte Sedimentation Rate,” by E. G. 
Bannick, R. O. Gregg, and C. SI. Guernsey, of Rochester, Slinn. 

The attitude of the authors, as outlined in their joint paper, coincides so perfectly 
with my own on this subject that I feel mention should be made of their work in this con- 
nection. The experiments carried out on rabbits represent, in my opinion, a great step for- 
ward in the refutation of the conclusions arrived at by in vitro methods, and in the elimination 
of too complicated techniques evolved chiefly as a result of such methods and conclusions. 

Despite the outlook for eventual general agreement on the factor of anemia in the 
interpretation of the sedimentation rate, there remain individual differences of opinion on the 
relative value of graphic curves or one-time readings. This latter difference would appear 
to be still a matter largely of personal experience, and should not retard the eventually gen- 
eral acceptance of erythrocyte sedimentation readings as a valuable aid to diagnosis and 
treatment. 
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‘ INTEGRATIVE ACTION” OF MIXTURES OF SIMPLE ORGANIC 
SUBSTANCES IN OXIDATION REDUCTION PHENOMENA 
PRODUCED BY AUTOCLAVING* 

John W Willums, 1ID, Cvubmdge, Miss 


T HIS pipei tonxideis tlie persistence of i eduction of metlijlene bluet in 
mixtutes of certain oigame acids and sugars at pH 5 6 and 8 0 after auto 
elaving at 15 pounds piessure foi twenty minutes Such peisistcnce is compared 
with that of cysteine hydiochloude (Eastman) solutions of varying pH and con 
centrations, contiol solutions and d glutamic acid cysteine HC1 mixtures “In- 
tcgiatne action" is consideied ns of three types 

All solutions contained 0 001 pei cent methylene blue The stock solution 
of metlijlene blue was made up to 0 1 pei cent with distilled water of pH 5 6 
Obsenations and tests were made undei aeiobic conditions The solutions weie 
kept at loom tempeiaturc m diffused light Solutions wore contained m 2 by 
17 cm cotton plugged test tubes The pH was adjusted eolonmetrically befoic 
nnd aftei autoelaung on solutions to which methylene blue had not been added 
"When reduction was peisistent it was recoidcd by the Haidy speetiophotom 
ctei' at internals of six to foity eight hours the solutions weie poured gently 
into speetiophotometuc cells of 1 cm mnei thickness and gently poured back 
into the test tubes to be leobsencd at a latei time in a srniihu manner Tiie 
tarns complete oxidation and complete leductiou as used m this papei signify an 
oxidation and leduction as complete as recoidable by the eye or the speetio 
photometer 

The tenn “mtegiatnc action” has been used m describing xesults since 
< a tain mixtmessliow moie peisistent icduction than eithei substance scpaiately 

•Iiom the Department of Biolog* ana Public Health Massachusetts Institute of Tech 
nolofc.% 

Received for publication June 2 1927 

t Moths Jene blue U S P Mt-bcmal C I 922 total dje content 88 per cent National 
Ynihne & Chemical Co Inc New lork 
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Therefore, neither substance can be said to catalyze a change in the other or in 
the methylene blue. Apparently the physical force of autoclaving activates the 
change. 

It frequently has been observed that after autoclaving certain bacteriologic 
mediums containing methylene blue show temporary reduction to the eye. The 
factors involved are indeterminable because of complexity of the medium. They 
probably are of importance since many recent reports hidieate that freshly auto- 
claved medium is best for growth of certain organisms and that reduced potential 
insures a more secure foothold for better organismal growth. 

Ease of oxidation of reducing sugars and transportation of hydrogen by 
various agencies to methylene blue are well known. Wurmser and Gelso 2 report 
a substance they call G' which is developed in alkaline glucose solution protected 
from Oo and which is capable of rapid oxidation in the cold by dehydrogenation 
in the presence of methylene blue or in the presence of molecular oxygen. They 
consider that probably it is a di-enolic form of glucose and that in the cell there 
exists an oxidation-reduction system similar to that of the glucose solution. It 
is possible that a similar factor is important in the reductions I have noted in 
mixtures containing sugars. Palit 3 and Palit and Dhar 4 have noted retardation 
of oxidation in the presence of fats or nitrogenous substances. This observation 
may be correlated with those to be described since successive reductions followed 
by delayed oxidation would result in a composite picture of more persistent re- 
duction. 

The solutions studied are listed on the opposite page. A control of each sub- 
stance of the weight used in the mixture was run. In addition, three times the 
weight used in the mixture of two characteristic integrating substances (glycine 
and dextrose) were run as controls. The results observed for these corresponded 
closely with those noted for other controls. It is realized that contaminants of vari- 
ous metal salts were present. It is doubtful that these varied our results since they 
were uniformly present and many illustrative solutions were tested. All solutions 
were made up at both pH 5.6 and 8.0 (exception Nos. 13, 14, and 15 which were 
pH 5.0 and S.0). They usually were run in triplicate and were reeheelted by 
reautoclaving. With the exception of cysteine HC1 solutions, where oxidation 
had precipitated the insoluble cysteine, results showed striking correspondence. 

With the exception of cysteine solutions (Nos. 13, 14, and 15), because of 
rapid oxidation of the methylene blue, tubes were observed only with the eye. 
At both H-ion reactions the mixture of d-glutamic acid and succinic acid acted 
like the controls. 

At pH 5.6 (Nos. 1 through 12) the controls showed little if any reduction of 
methylene blue. Mixtures with the exception of No. 5 showed complete reduction 
to the leucoform on removal from the autoclave followed by rapid complete oxida- 
tion in five to ten minutes. 

.At pH S.0 (Nos. 1 through 12) controls and No. 5 showed none or very 
transitory reduction in no way to be confused with that of the mixtures. In the 
mixtures reduction was complete on removal from the autoclave to be followed 
by complete oxidation in one-half to two hours. 

The factors which integrated with the sugars in the reduction apparently 
are not dependent on the amino group, since they are contained in succinic acid, 
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SOLUTIONS 

(1) 10 gm d glutamic acid, 1 0 gm dextrose 

(2) 1 0 gin d glutamic acid, 1 0 gm lactose 

(3) 10 gm d glutanuc acid, 10 gm dextrin 

(1) 10 gm d glutamic acid, 1 0 gm sucrose 

(5) 1 0 gm d glutamic ncid 0 6 gm succinic acid 

(b) 1 0 gm d glutamic acid, 0 6 gm Micemic acid, 1 0 gm dextrose 

(7) 10 gm d glutamic acid, 0 82 gm succinic acid, 1 0 gm dextrose 

(8) 0 82 gm sucemie acid, 1 0 gm dextrose 

(0) 0 79 gm maleic acid, 1 0 gm dextrose 

(10) 0 79 gra fumanc acid, 10 gm dextrose 

(11) 0 52 gm gljcme, 10 gm dextrose 

(12) 0 <52 gm <Ii ahume, 1 0 gm dextrose 

(33) 0 2*> gm cysteine HCI, 0 2j gm d glutamic arid 

(14) 0125 gm cj«teme HC1 0125 gm d glutamic acid 

(lo) 0 2o gin cjstemc HC1 0 25 gm d glutanuc acid, 0 2o gm dextrose 

maleic aeid and fumaric acid The factoi peculiar to the sugais and appaiently 
common to many sugais is present even m the “nonreduemg sugar,” sucrose, 
but to a lessei degiee as indicated by peisistence of icductiou Of the substances 
furnishing the other factois, glycme seems most aetue The highei concentia 
tion of suecmic acid seems to gne a slightly moie peisistont leduetion 

Vanous concentiations of ejstenie HC1 from 0 01563 gm pet 100 ec to 
1 0 gm per 100 c c of pH 5 0, 5 6 and 8 0 weie studied Results with 0 01563 
per cent cysteine HC1 eoriesponded to those of the mrxttues discussed aboic 
Tiie reduction was moie peisistent in the moie alkaline solution and less per 
sistent m the acid solution At a eoneentiation of cysteine IIC1 mtennedmta be 
tween 0 125 and 0 25 per cent the lelative length of time of peisistence of icdue 
tion reversed, the acid solutions showing mote persistent leduetion In acid 
solution (Yi pet cent cystcme HCi) theie appeared in the fiist few hours an 
initial oxidation after complete reduction by the autoelave This oxidation was 
followed by a second reduction which persisted about eight six hours 

In mixtures of d glutamic acid and cysteine HCI, (Nos 13 and Id) reduction 
nas prolonged about twelve to twenty-four houis ovei control cysteine solutions 
at pH 5 0 but not 8 0 This is considered a second type of mtegiative action 
diffeient in tlnee ways from that previously discussed, (a) G' faetoi cannot be 
postulated (b) d glutamio acid increases length of leduetion m a system already 
poueiful, and (c) the action is m the moie acid niixtme In the latei instance 
m which there has been change with H ion concentration in the mixtuie showing 
mtegratne action sugar has not been used 

■When a mixtuie of cysteine HCi, d glutamic acid and dextiose (No 15, 
pH 5 0) weie autoclaved changes considered a thud type of integrative action 
oceuued The solutions vacillated between 10 and 80 per cent reduction of 
methylene blue oter the six days of obseivatiou Similar mixtures at pH 8 0 
showed no decided difference from control cysteine HCI solutions ^ 

It is accepted that a state of vaeillatory oxidation reduction oecius uyimBg 
cells It is hoped that a study of the thud type of integrative action yVnl-gwe 
us valuable mfounation that can be applied to cell processes 
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The expression persistence of reduction is used in preference to inhibition of 
oxidation since it is assumed that forces at play are preventing more rapid ac- 
complishment of the more stable oxidized state. The reduced state, because of 
greater unstableness, seems more emblematic of the phenomona of life. Certain 
substances and conditions aid in maintaining the reduced state. Since drying 



Chait 1. — The chart shows transmission curves for wave length 664 which has remained 
characteristic for 0.001 per cent methylene blue solution. The color variation was originally 
drawn by the Hardy spectrophotometer. On noting the percentages of transmission one notes 
the approximate percentage of reduced dye. The percentages must be corrected in accordance 
with the control methylene blue line in order to obtain more exact figures. It will be noted 
that neither complete oxidation nor complete reduction is attained. 

Line A may be considered representative of what occurs when organic acids and sugars 
(pH 8.0) studied were autoclaved; there initially is noted 06 per cent reduced form which 
rapidly becomes oxidized so that only 1 per cent reduced form is charted. 

Line A also appears in the more acid (pH 5.6) Vi per cent cysteine solutions. It, how- 
ever, again quickly reduces as seen in BO and is later oxidized (D). When glutamic acid_ i s 
added to cysteine D may occur twelve to twenty-four hours later than in the control cysteine 
solution. 

Curve EE is illustrative of 0.25 per cent cysteine at pH S.0. 

Line EGG- is drawn to illustrate prolonged complete reduction (97 to 99 per cent) such 
as occurs in more acid (pH 5.0) concentrated (0.5 to I per cent) cysteine solutions. 

The duplicate and triplicate curves studied were characteristic in type showing vaiiations 
which seemed minor when one considers the variation probability. 
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and therefore concentiation of reducing substances is one way of maintaining 
certain simple forms of life m a viable but inactive state, it may be presumed 
that when dilution of the cell’s ingredients occurs (coucct tempeiature aiding m 
establishing the ideal phi sicoehenucal state) sufficient oxidation takes place to 
establish the coneet oxidation 1 eduction cquilibi inm for eelllilai gionth 

The delay m oxidation noted when an ammo acid was added to cysteine may 
be a phenomenon similar to that dcsenbed by Barion and otheis' foi ascorbic 
acid m which a heavy metal (coppei) was the catalyst It is piobable, also, that 
m the systems studied, the rate of oxidation beais a lelationship to the oxidation- 
leduction potential of the dye * 

Activation ol change by heat may create spatial relationships which help 
deteimmc i eduction of the dye It is evident that more study' is neeessaiy on 
type two and thiee integrative action Since autoclaving was a basic faetor m 
these studies and used as a point of departure m observation, changes m solu- 
tions which had not been autoelaved were not studied. 

SUMMARY 

The object of this paper is to leport “mtegiative action,” subsequent to 
autoclaving, expressed in peisrstence of reduction of methylene blue Such ac- 
tion is divided into thiee types 

a That of mixtum of oigamc acids and sugars winch is inoie piononnced 
at pH 8 0 than pH 5 6 

b That of imxtnm of d-glntaimc acid and cysteine HC1 which is disenable 
m solutions of pH 5 0 but not 8 0 

c That of mixtuics of d glutamic acid cysteme hydiochloudc and glucose 
which shows a vaeillatorv state of partial i eduction and paitial oxidation in solu- 
tions of pH 5 0 but not 8 0 
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A STIRRING DEVICE FOR USE IN MICROTITRATIONS* 


Paul, Levatinsky, M.S., Boston, Mass. 


T IIE use of au air current for stirring during microtitrations is an accepted 
procedure, but because of the lack of compressed air in some laboratories, or 
of proper reducing valves to control it, the method is not widely used. The 
device here illustrated is easily constructed and provides for adequate control of 
the air current. 



Fig. 1. 

•From the Department of Biological Chemistry, Tufts College Medical School, Boston. 
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The diagiam is self-explanatory Piessuic is piouded bj watei flowing 
from one aspiratoi bottle into another, thus displacing the air and foicmg it 
first through the needle \nl\e and then through the capillaiy tube which is un 
mersed in the sohition being titrated When two 2 liter bottles aie used, the 
supply of an will last foi about an houi After all the watei has passed from 
one bottle into the other, the lowei bottle may be disconnected and the positions 
of the two lexeised The needle lahe is made fioni an old Tirull bumei by 
lemo-ving the buiel mid soldenng a shoit piece of copper tubing o\ei the needle 
\ alve seat 

Since the lolume of an- used is so small, oxygen and caibon dioxide may be 
easily lemoved by connecting suitable absoiption tubes m senes, if eitliei ot these 
gases mtei fere w ltli the titi ation 


A SIMPLIFIED SHAKING APPARATUS* 


Joseph H Holt, Ringer, Te\ 


I N SMALL laboiatones wheie expense of equipment is an item, a suitable 
shaking apparatus for serologic tests is frequently a factoi of majoi impor- 
tance 

The shaking apparatus described in this article w as designed to fill the need 
foi a simple and y et efficient and inexpensive means o£ shaking test tubes 

The apparatus consists of a complete motor vibratoi, sneli as is used by 
many beauty parlors and barber shops fot massage The motoi is clamped to 
a ring stand by an adjustable clamp, or may be bolted to a wooden base The 
end of the vibrator, to which the lubber tip is attached, has a small tlueaded 
hole By means of a screw passed through the bottom, a small mailing eaiton 
or baking soda can is attached fiimly to the end of the nbratoi and the junction 
soldered Washers weie used to reduce the strain on the thin bottom of the 
carton When m use, the tubes aie placed m the carton, the lid sciewed on, and 
the motor started This imparts a vigorous shaking motion, the speed of which 
may be controlled by means of a small iheostat 

An appaiatus such as desenbed above has been used by the writer for many 
months, and the lesults have been entnely satisfactoiy m oieiy icspect 


•From tlie laboratories of West Texas Clinic and Hospital Ranger 
;Recei\ed for publication June 21 1937 



A SIMPLE COLORIMETRIC METHOD FOR DETERMINATION OF 
ALCOHOL CONCENTRATION IN URINE AND BLOOD® 

A. G. Sueptel, M.D., Los Angel.es, Calif. 

' | 1 HERE is a definite need in legal and clinical medicine for a simple and 
* accurate test for alcohol concentration in urine or in blood, a test which 
does not necessitate special distilling apparatus, and which may be applied 
anywhere, in places where elaborate laboratory facilities are not available. 

Many alcohol tests have been described during the last few years, but 
they all have certain limitations, inasmuch as they lack simplicity, or require 
elaborate technique and apparatus. 

Most of the methods are based on the oxidation of ethyl alcohol by potas- 
sium dichromate. The alcohol is either distilled from the specimen as in the 
method of Heise, 1 or absorbed by a current of purified air passing through 
the reagent (method of Bogen, 2 ) or the alcohol is evaporated and absorbed 
by sulphuric acid in a hermetically closed flask (method of Widmark 3 ). 

Of the methods now available, the Widmark method is the most con- 
venient, as it does not require distilling or aerating apparatus. It does require, 
however, a special S-shaped tube for absorption of the blood. This test calls 
for very small quantities of blood, but it is a titration method and necessitates 
skillful and elaborate technique. Abels 1 modified the Widmark method by trans- 
forming it into a colorimetric one. lie also substituted filter paper for the 
S-shaped tube. As in the Heise and the Bogen methods, the partially decolor- 
ized potassium dichromate is compared with a series of standards, usually 15, 
each corresponding to a definite percentage of alcohol. As the standards are 
not stable, it is necessary each time to prepare a series of fresh standards, 
which makes these methods very tedious. 

In the method herein described, the blood or urine specimen to be tested 
is evaporated in a tightly sealed flask, and the alcohol oxidized by potassium 
dichromate. The partially decolorized potassium dichromate is compared in a 
colorimeter with the potassium dicliromate reagent. A dark blue filter is used 
to facilitate matching colors, as the partially decolorized potassium dicliromate 
has a blue greenish tint, due to the presence of chromic sulphate. 

As 1 c.c. of the potassium dicliromate reagent corresponds to 1 mg. of 
alcohol, the percentage of alcohol in the specimen is determined from the dif- 
ference in potassium dicliromate contents between the reagent standard and 
the partially decolorized reagent. The chromic sulphate formed by oxidation 
of alcohol absorbs a certain amount of light in the colorimeter. This has been 
taken into consideration by diluting the standard and the unknown accordingly 

APPARATUS AND REAGENT REQUIRED 

Fifty cubic centimeter Pyrex Erlenmeyer flask. 

One rubber cork in which a monel or nichrome wire clip is inserted to 
keep the filter paper in place. 

•From the Department of Pathology of the College of Medical Evangelists and the 
Laboratories of Los Angeles County Hospital, Los Angeles, Calif. 
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Miter paper strips of medium thickness, 1% by 2 inches. 

Special blue filter.* 

Accurate 2/10 e.c. pipette. 

REAGENT 

Solution of 0.42G2 per cent of potassium dichromate in SO per cent (by 
volume). Sulphuric acid (1 c.c. of this reagent corresponds to 1 mg. of 
alcohol.) 

PROCEDURE 

Roll one filter paper strip into a small cylinder and insert it into the clip 
attached to the cork. Introduce into the Erlenmeyer flask 1 c.c. of reagent. 
Absorb into the filter paper 2/10 c.c. of mine or blood to be examined. 



The blood may be oxalated or freshly drawn from the ear lobe or the tip 
of the finger. Insert the cork immediately, but not tightly into the Erleu- 
meyer flask. Heat the neck of the flask from all sides over a Bunsen burner, 
and then press the cork very tightly into the neck of the flask. Place in a 
one liter beaker a small quantity of water, and into this put the flask. Adjust 
the volume of water in the beaker so that the flask does not float. Cover the 
beaker with a Petri disli or a watch glass. Boil the water in the beaker gently 
for fifteen minutes. Remove the flask from the beaker. Remove the cork 
gently from the flask, cool lower portion under tap, and add 4.3 c.c. of dis- 
tilled water. Into a clean test tube introduce 2.5 c.e. of reagent and add to 
it 10 c.c. of distilled water. It will be seen from this that whereas 1 e.e. of 
reagent standard is diluted to 5 c.c., 1 c.c. of unknown is diluted to 5.4 c.c. 
Approximately 1/10 e.c. of the blood remains on the filter paper as unevapo- 
rated material. 4 The difference in the dilution is the necessary correction for 
absorption of light in the colorimeter by chromic sulphate. Compare in any 
mierocolorimeter, using the blue filter and setting the unknown at 10. Cal- 
culate from the following formula : 

B 

(1 - -JQ- ) x 500 — mg. Alcohol per 100 c.c. 

R = Reading of the reagent-standard- 

7 A 

For example: R is 7.4; then (1 - -jg- ) x 500 = 130 mg. alcohol per 100 c.e. 

♦r^antern blue glass filter No. 554, manufactured by MacGregor Instrument Co of Need- 
ham, Mass. 
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COMPARATIVE VALUE OP THE HINTON TEST 

111 the present or third group of 3,000 patients, we found 427 serologically 
positive individuals. Of these, 399 gave a positive Hinton reaction. The test 
giving the closest number of positives was again the Kahn with 359. Fifty-one 
patients were negative to all other serological tests except the Hinton. Of 
these, 7 cases remained unconfirmed and are classified as false positives. All 
the other tests combined produced 9 unconfirmed cases. 

The Hinton reaction failed in 4 cases which were positive to one or more 
of the other tests. 

SUMMARY OF THE THREE STUDIES 

In 9,000 patients, 1,704 patients gave a positive reaction to one or more of 
the four laboratory procedures used ; 37 gave a doubtful result, and 7,259 were 
entirely negative. 

Of the 1,704 positive cases the Wassermann lipoid was positive in 923 in- 
stances, the Wassermann cholesterol in 1,080 instances, the Kahn in 1,264 in- 
stances, and the Hinton in 1,624 instances. 

Of the 1,704 serologically positive cases, 54 remained unconfirmed (being 
positive to one type of serological test only). In 9,000 consecutive cases, 18+ 
per cent gave positive evidence of having demonstrable syphilis. 

CONCLUSIONS 

1. On further study the sensitivity of the Hinton test in the serological 
examination for syphilis is still greater than any of the other tests. 

2. Keliance cannot be placed on one serological test alone. 

3. Thus far all of our studies substantiate our original premise that all 
available tests should be utilized in the establishment of the diagnosis of syphilis 
in order to give the best possible serological service hi this disease. 
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THE USE OP PARAFFIN RINGS FOR RAPID BLOOD TYPING* 


Ci ar v M Becton, }I S , M T , Tuns Okla 


L ANDSTEINBK 1 and Coca 2 and otlieis luxe emphasized the impoitaiiee of 
j detei mining the agglutinins of human bloods as uell as the agglutinogens 
when typing blood foi tiansfnsion In oidei to deteimme the agglutmogen- 
agglutiiuu distribution m bloods, it is necessaij to test the unknown tells with 
Groups A, B, and 0 sei unis and the unknow n sci uni w lth A and B cells 

A simple method foi detei mining the ptesence oi absence of agglutinogens 
and agglutinins in blood is the use of pauffin i mgs in the same mannei as foi the 
ICline Pieeipitation Test on a 2 bj 3 inch glass slide Fifteen paraffin lings, 
% moll inside diameter, are placed on a 2 In 3 meli glass slide, 5 ions long by 
3 lows wide, tluee unknown bloods can be tested at a time with this setup 


Blood l 


Blood 2 


Blood 3 


How 1 2 3 4 5 

A B 0 X X serums 

X X X A B cells 

Chait 1 — Diagram for paraffin rings 


ooooo 

ooooo 

ooooo 


Light cell suspensions aie set up m the following mannei 


Ron 3 

A herura 

plus 

X cells 

Ron- 2 

B serum 

plus 

X cells 

Row 3 

0 serum 

plus 

X cells 

Row 4 

A serum 

plus 

A cells 

Ron 5 

\ serum 

plus 

B cells 


The slide is lotated foi fluec minutes and examined with the nucioseope 
foi agglutination 

The four Laudstemei gioups gne the following motions with this method 


GROLP 

! a serum 

B SERUM j 

o SErtm 

t 1 C4LLS 1 

X SERUM j 

B CELLS 
i X SERUM 

0* 

- 

- 

- 

+ 

i 4- 

A 

- 

4 - 

4- 


4- 

B 

4- 

- 

+ 

+ 

1 

AB 

•+ 

4- 

4* 

- 

i 


•-signifies lack of agglutination + signifies agglutination 


* Uded bj the Mark Fmston Research Fund 

>rom the Department of Pathologj St. Johns Hospital Tulsa 
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The examination of blood for agglutinins is a very valuable check on 
typing. In case the A and/or B test serums are faulty, the use of Group 0 
serum and A and B cells will indicate typing irregularities in most instances. 
Moreover, this method shows up defective and/or atypical blood groups in 
that there is a double check for the agglutinogens and agglutinins of the un- 
known blood. 

The A and B cells must be fresh or preserved in a medium which prevents 
diffusion of agglutinogen. Unwashed cells suspended in their own serum and 
kept at icebox temperatures retain high agglutinogen content for a week at a 
time. The typing serums are standardized according to Weiner. 3 

This method has proved very rapid in our hands, thus saving much time 
when large numbers of bloods are to be typed. It is not recommended for com- 
patibility tests. Evaporation must be avoided in the cross-matching of bloods, 
and only closed chamber or test tube methods are recommended for the actual 
compatibility test. 

SUMMARY 

1. A rapid method for blood typing, determining both the agglutinogens 
and agglutinins, has been described. 

2. Paraffin rings are quickly prepared on and removed from glass slides, 
whereas cover slips require tedious handling if they are employed with slides in 
a procedure. 

3. This method has the advantage over porcelain plates in that each agglu- 
tination setup can be examined with a microscope, thus eliminating the pos- 
sibility of overlooking latent or weak agglutination. 

I am indebted to Dr. I. A. Nelson for many valuable suggestions. 
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BLOOD GROUPING FOR MAJOR BLOOD GROUPS WITH PLASMA 
AND OXALATED BLOOD CELLS* 


Cluu M Becton, M S , M T , Tulsa, Okla 


I N a discussion on the xaiious uses of oxalated blood, Di I A Nelson, Duectoi 
of Laboiatoues at St John's Hospital, called my attention to the fact that 
there is no basic teason whj potassium oxalate would altei the agglutinogens 
and agglutinins of human blood and that it should be possible to tjpe as cor 
lectly with plasma and oxalated cells as with cells and seium 

In this scries of experiments, cioss matching uas not cained out, the object 
being to compaie blood grouping tilth cells and serum and oxalated plasma and 
cells The tj pmg sera and plasma ueie obtained fiom the same nidmduals, and 
standaidized according to Wemei * 

Fne bundled bloods ueie typed m duplicate with serum and plasma Pie 
opitation of fibrin m the oxalated plasmas nas molded by eliminating the sus 
pension of cells in saline and/oi citrate, the oxalated cells being suspended m 
then respeetne plasma Identical reactions iveie obtained in this senes 



A SERUM 

A PLASMA 

B SERUM 

B PLASM t 

FINAL 

GrOUPINO 

12 Bloods 

+ 

+ 

+ 

+ 

AB 

42 Bloods 

4 - 

+ 

0 

0 

B 

182 Bloods 

0 

0 

4 - 

4- 

A 

2G4 Bloods 

0 

0 

0 

0 

0 


SUMMARY 


Failure to agglutinate, 01 false agglutination did not occiu in 500 bloods 
tj ped with plasma and oxalated erythrocytes 

CONCLUSIONS 

1 Oxalated blood cells typed with plasma give the couect blood types 

2 Typing with plasma and oxalated cells saves laboiatory time, especially 
if xenons blood is used foi loutme blood counts, etc 

REFERENCE 

1 Weiner, A S Blood Groups xml Blood Transfusions, p 13, Baltimore, 1935, C Thomas 
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METHOD FOR CLEARING COAGULATED SERUM-BLOCKED 
BERKEFELD FILTERS 


Maurice Vaisberg, M.D., Patchogue, N. Y. 


D URING the course of some serologic procedure, some human serum was 
filtered through a small Berkefeld. Inadvertently the candle was placed 
at once into some boiling water for sterilization without taking the precaution 
of “washing” the serum out of the Berkefeld with water several times. 

On attempting to use the candle on a later occasion, it was found that no 
pressure or suction effect could be obtained. The albumen had precipitated 
into the interstices of the filter and had blocked it almost completely. 

A solution of egg albumen was tried (since precipitated proteins are sup- 
posed to redissolve in an excess), but the result was poor. Before trying any 
other solution through the Berkefeld, a solution of egg albumen was boiled and 
flocculated out in a test tube and various reagents added to see the effect. The 
following all increased the flocculation : xylol, acetone, ether, hydrogen peroxide, 
and ammonia. At last Clorox (a 5 per cent solution of sodium hypochlorite) 
was used. This cleared the egg albumen precipitate immediately. 

By using strong continuous suction and full strength Clorox in the filter, 
Ihe Berkefeld began to function fairly well in about five minutes, and in about 
fifteen minutes was completely cleared. It was washed through with plain 
water several times, boiled, and retested. It was then as good as new. 

This is a method for clearing Berkefeld filters which have accidentally been 
blocked by coagulated protein material. 

To test the further efficacy and usefulness of the filter the following test 
was performed: An actively growing seven-day broth culture of a hemolytic 
streptococcus was used. A minute quantity ivas transferred to a fresh sterile 
broth culture tube. The rest (about 7 e.e.), consisting of a very turbid fluid, 
was filtered through the Berkefeld. The filtrate was absolutely clear. A large 
amount of the filtrate was transferred to sterile broth for culture. All the cul- 
tures were incubated for several days. There was an active growth in the 
reseeded tube, but no growth in the culture of the filtrate. Hence, by the phys- 
ical clearing of the filtered material and the sterility of the filtrate, the con- 
tinued efficacy of the cleansed Berkefeld was demonstrated. 
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THE DETERMINATION OP ALCOHOL IN BLOOD AND OTHER 
BODY FLUIDS* 


J IV Cvvf/rr, Ph D , Miweipous, Miv,\ 


N UMEROUS methods have appeared during the past feu years for the de 
termination of alcohol in blood and the various body fluids Host of the 
Emopean methods have been modifications of the Widmark method 1 m which 
the distillation of aleohol into the standard diehromate sulfune acid nuxtuie is 
earned out 111 a 50 e c glass stoppeied Erlenmey er flash The bottom of the 
glass stopper curies a 0 5 e c cup attached by means of a glass rod One tenth 
cubic centimctei of the sample to be analy zed is placed m this cup On standing 
two to twelve hours, depending on the tempeiature, all volatile material such as 
vvatei alcohol, etc , passes ovei mto the dichiomate sulfuric acid mixtuie To 
determine the amount of dichromate which did not react with alcohol, potassium 
iodide is added and the flood iodine titrated with thiosulphate. The diehromate 
destroy ed by the alcohol indicates the amount of alcohol present m the sample 
It appeals that IVidmark’s type of distillation has been used but httle in 
America The common practices used to isolate the alcohol from the blood or 
fluid are some form of aeration, to add a protein precipitant and distill, or to 
prepaie some type of filtiite and distill It appears that although a waiting 
period is not required by the aboi e pioeedures there is a gi eater chance for euor 
and moie work is involved 

Larger 2 presented an alcohol method m which he titrated the excess 
dichiomate with ferious sulphate and methyl oiange m a 62 pel cent by weight 
sulfuric acid solution Methyl orange is destroyed by diehromate but as soon as 
an excess is added the solution turns pink, indicating the end pomt It appeared 
that this method of titration would have some advantages if used with the IVid- 
mark distillation 

AFP1RATOS 

A special 50 c c glass stoppered Erlenmey er flask The glass stopper car 
ries a small cup (Fig 1) 

A 01 or 02 cc pipette graduated between two marks which, to give the 
desued accuiacy, should be about six inches apait 
A 5 cc volumetne pipette 

A 5 e e Mohr pipette attached by a lubber tube to a stopcock and held by a 
buict clamp selves as an excellent buiet for the titiation The tip may be 
drawn out until drops of 0 02 e c are delivered The buret is filled by applying 
suction thiougk a rubbei tube attached to the stopcock 


•From the Laboratory of Plij siological Cl emiatrj Uzmersttj of JImncsota 
Receised for publication Jul> 27 1337 
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various movements, after seeing a light flash, were timed with a Ceneo impulse 
counter measuring to % 2 o of a second. Three individuals on which several 
tests were made with the above apparatus when varying concentrations of 
alcohol were present in the blood gave the following average results. 

0.05 per cent alcohol in the blood slowed the reaction time 7 per cent. 

0.0S per cent alcohol in the blood slowed the reaction time 12 per cent. 

0.10 per cent alcohol in the blood slowed the reaction time 19 per cent. 

Miles 1 found that lid reflex, eye reaction time and eye movement velocity 
are slowed up by alcohol. The term “channel driving” has been used to express 
one’s inability to note tilings approaching from the side when driving under the 
influence of liquor. In these experiments this phenomenon was noted in that 
the subjects were less disturbed by outside influences and were more attentive 
to the light signals after receiving alcohol than during the control determination. 

With 0.1 per cent alcohol in the blood the subjects were able to walk a 
straight line and talk intelligently although they were somewhat talkative. 

Brandt 5 states that most motorcycle accidents occur when the blood alcohol 
is 0.1 to 0.15 per cent and most automobile accidents when it is 0.1 to 0.2 per 
cent. Apparently the majority of accidents occur when the reaction time for 
manipulating the controls of an automobile has been decreased more than 20 
per cent. 

SUMMARY 

A simple method requiring but little special apparatus has been presented 
for the determination of alcohol in blood, urine and saliva. 

A short discussion of its use and interpretation of the results lias been given. 
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DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robert A Kjldcffe, M D , Abstract EoiTor 


TUBERCLE BACILLI, in the Gastric Contents, Stiefcm, R H Am J If Sc 194 040, 
1937 

The increasing use of the tuberculin test combined with roentgen ray evanimation of 
the infected lung may manifest many eases of asymptomatic pulmonary tuberculosis 

Laboratory procedures frequently make possible determinations of the status of the 
lesion before the roentgenogram shows a change 

Tubercle bacilli were found ra the gastric contents in 15 of 21 (71 4 per cent) minimal 
cases of pulmonary tuberculosis in which the •sputum was negative 

The absence of tubercle bacilli in. the gastric contents suggests an inactive lesion, or 
if active, that the prognosis is good Retrogression occurred in. 5 of the 6 cases in this 
senes without the institution of treatment other than increased hours of rest 

The examination of the gastric contents for tubercle bacilli frequently gives positive 
evidence (71 per cent in this senes) that the minimal infiltration is pathologically active 
and in need of treatment The procedure is of inestimable value in helping to determine, 
especially m the asymptomatic cases, how long active treatment should be continued One of 
the criteria of a healed lesion is the repeated absence of tubeicle bacilli m the gastne contents 
as indicated by guinea pig inoculation Strict adherence to this principle would result m 
fewer recur reacea in the many patients with apparent but not real cures 

ANEMIA, Acute Hemolytic (Lederer Type), Giordano A S, and Blum, L L Am J &f 
Sc 194 311, 1937 

Three cases of acute hemolytic anemia (Lederer typ e ) are reported and the literature 
reviewed 

The geneial picture of the disease is drawn and the differential diagnosis discussed 
Acute hemolytic anemia is characterized by an acute onset xvitli fever, rapid development 
of a severe anemia with the appearance of immature cells, marked reticuloeytosis and leuca 
cytosts, and tendency to complete recovery Tho dramatic response to a single blood trans 
fusion appears to bo very characteristic The anemia is usually of the normochromic type, 
with marked tendency to raacrocy tosia 

It is suggested that acute hemolytic anemia is not a rare occurrence, and that many cases 
of obscure anemia reported in the literature as well as reports on recovery from acute 
leucemia actually belong to this group 

The clinical recognition of Lederer J s anemia is of greatest practical importance since 
the untreated disease has a high mortality rate while the prognosis of the treated disease is 
absolutely favorable Blood transfusion is the treatment of choice 

Tho reported occurrence of spontaneous autohemagglutmation m course of acute hemolytic 
anemia is observed for the first time 

Some theories as to the action of blood transfusion are briefly presented 
The etiology of acute hemolytic anemia m at present unknown, hut its infectious nature 
is very strongly suggested V comparison with the acute hemolytic anemia of Oroya fever 
is made 
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ANEMIA, Sickle-Cell, in the White Race, Haden, R. L., and Evans, F. D. Arch. Int. Med. 

60: 133, 1937. 

Two white patients with siekle-cell anemia are reported. 

The patients are sisters, born of Sicilian parents. 

There is no history or physical finding suggesting an admixture of Negro blood. 

Both patients have had the spleen removed, with marked benefit. 

In one case the spleen was removed fourteen years ago and in the other five years ago. 

Both patients continue to have mild hemolytic anemia but are clinically well. 

In sickle-cell anemia there seem to be two factors in the excessive hemolysis characteristic 
of the disease, viz., excessive filtration of abnormally shaped cells and excessive fragmentation 
or early death of the cells. 

The results obtained in these cases suggest that splenectomy should be employed more 
often in sickle-cell anemia if the spleen is large and the patient is seen early in the disease. 
It is not a cure but only an aid in treatment, since anemia persists. 

LEUKEMIA, Monocytic, Montgomery, H., and Watkins, C. H. Arch. Int. Med. 60: 52, 

1937. 

Distinction is rnado between monocytic leueemia of the Naegeli and that of the Schilling 
type on the basis of the hemoeytologic pictures. Either type may be of primary autochthonous 
cutaneous origin. The type of cutaneous manifestations of either condition may be specific 
or nonspecific and may vary from discrete necrotic nodules or purpuric lesions to generalize 
exfoliative dermatitis. A distinctive histopathologic picture of monocytic leueemia of the 
Schilling type may be observed on examination of the skin, corresponding to the hemoeytologic 
picture. Occasionally, myelogenous leueemia may terminate as monocytic leueemia of the 
Naegeli type, or, as in Case 4, lymphatic leueemia may result in monocytic leueemia (Schilling) 
and still later again present the blood pictures of both conditions. Monocytic leueemia of the 
Schilling type (leucemic reticulo-endotlieliosis) may assume an acute or chronic form, and 
even aleucemic reticulosis may be encountered. 

It is important, therefore, to correlate the cutaneous as well as the general clinical, 
pathologic, and hemoeytologic observations in a given case in order to arrive at a correct 
diagnosis. A prolonged period of observation may be necessary before it is possible to ascer- 
tain the type of lymphoblastoma that will eventuate. 

DIARRHEA, Epidemic, in the New-Born, Rice, J. L., Best, W. H., Frant, S., and Abram- 
son, H. J. A. M. A. 109: 475, 1937. 

This report is a preliminary analysis of outbreaks of highly fatal diarrhea that have 
occurred among newborn babies in the nurseries of eleven lying-in institutions of New York 
City from July, 1934, to December, 1936. Among 3,672 liveborn babies, 505 cases of the dis- 
ease occurred, a morbidity rate of 14 per cent. Of the sick infants 234 died, a mortality rate 
of 6.4 per cent. The case fatality rate was 46 per cent. Extensive bacteriologie investiga- 
tions failed to reveal the inciting agent in the disorder. Autopsy did not shed any definite 
light on the pathogenesis of the disease. 

The clinical syndrome was characterized by signs of acute intestinal toxicosis, probably 
of primary origin, and was accompanied by the symptom train of frequent watery yellow 
stools, abdominal distention, severe dehydration, drowsiness and acidosis, rapid weight loss, 
little temperature reaction, marked toxicity and prostration. Vomiting occurred occasionally; 
blood, pus, or mucus in the stools was infrequent. The main complications were terminal 
otitis media and bronchopneumonia. 

From observations of the various outbreaks, and from a careful search of the literature, 
it is the authors’ present impression that they are dealing with a well-defined clinical entity 
affecting infants of the newborn period of life, deserving consideration apart from other 
diarrheal disturbances of infancy. They feel that the condition is more widespread than a 
survey of the literature would lead one to believe. 
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TETANUS BACILLI, Isolation of, from Street Dust, Gilles, EC JAMA 109 484, 
1937 

llus investigation was undertaken to determine the presence of tetanus spores in 
street dust The method employ ed was to cultivate the material, isolate tetanus like 
organisms, study their biochemical reactions and, finally, demonstrate the ability of the 
strains isolated to jield a spasm producing toxin which could be neutralized bv tetanus anti 
toxin 

As a piehimnaiy to the isolation of pure cultures, it was necessary to grow the mixed 
material m special mediums to stimulate the growth of any tetanus organisms preheat and 
then to eliminate the vegetative forms of bacteria bj belting the material at 80° G for twenty 
minutes Smct, however, the spores of sporulating aerobes and facultative anerobes were 
present, the w-e of selective djes m the medium was found necessary to eliminate them. The 
dje employed was crj'-tai violet, uluch was found to be entirely s itisfactorj In the separa 
tion of the tetanus organism from other spore bearing anerobes, the method originally cm 
plowed bj Fildes was used This procedure makes possible the isolation of tetanus organisms 
from a raixtmc of anerobes 

The biochemical reactions of the strains of Clostridtum tetani isolated were studied, md 
their toxin producing ability was demonstrated b} the inoculation of animals From the 
sixtj three camples of street dust obtained from various streets within a limited area of 
Baltimore and examined m this investigation, eleven strains of tetanus bacilli were isolated, 
that is, 17 4 per cent of the samples revealed the presence of the organism Of these, nme 
strains, or 14 2 per cent of the samples, yielded a spasm pioducing toxin neutralized by tetanus 
antitoxin, whereas two strains isolated from 3 17 per cent of the samples did not jield an} 
detectable toxin 

The results obtained in this investigation do not permit of comparison with any other 
work of a similar nature, since apart from the earl} observations of Nmolaicr and Bos«ano, 
no reports have been found m the literature of the isolation of tetanus organisms from street 
dust, and the present investigation appears to be the first successful isolation of tetanus bacilli 
from the street dust of a large modern city of the United States 

The positive results aro definite and conclusive proof that Cloitridtum tetatu is vndel} 
distributed in street dust even at the present day and establish the absolute necessity for the 
use of prophylactic injection of tetanus antitoxin in all cases of street accidents, accompanied 
by laceration or abrasion of the cutaneous surface The fear of anaphylaxis can no longer 
justify the failure to employ protective serum m every case of street accident m which there 
are open wounds, smeo street dust, contrary to the views of man}, has been shown to be a 
potential source of danger 

PUNGI, A Specific Chemical Medium for Pathogenic, Southworth, W H Arch Dermat 

& Syph 36 302, 1937 

The preparation of this medium, which may prove of interest to mjeologists, is as 
follows 


Water 

2,100 0 

c c 

Dextro c e 

40 0 

gm 

Magnesium sulfate 

0 5 

gm 

Potassium dihjdrogen phosphate 

30 

gm 

Dipotassium hjdrogen phosphate 

05 

gm 

Sodium chloride 

10 

gm 

Agar 

15 0 

gm 

Urea 

10 0 

gm 


Dissolve the constituents, except the urea, m 2,000 cc of water Put 250 cc of aolu 
tion into each of four small mouthed bottles Sterilize the bottles m the autoclave at 15 
pounds (6 3 kg) pressure for twenty minutes Dissolve the urea m 100 cc of water, and 
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filter the solution through a Berkefeld filter. Add 25 c.c. of sterile solution of urea to each 
of the four bottles after they have been sterilized and cooled to about 55° C. Place in test 
tubes quantities of from 10 to 12 c.c. of the medium before the agar begins to solidify. 

A mixture prepared according to these directions has a pH between 5.6 and 5.S 

MARROW PUNCTURE, Sternal, in Infants and in Children, Kato, K. Am. J. Dis. Child. 

51: 209, 1937. 

A differential cell count of nucleated elements seen in bone marrow smears made with 
aspirated material from infants and children reveals certain characteristics which differentiate 
their picture from that of the adult marrow. These differences are (1) the relatively high 
percentage of erythrogenie and lymphoid elements in the marrow of young subjects, and 
(2) the relatively low' percentage of myeloid elements due to a lack of more mature gran- 
ulocytes. This reversal of the percentage in erythrogenie and myelogenic elements explains 
the low myeloid-erythroid ratio of 1:2 for infants and young children, older subjects nor- 
mally having a value of 3 :4. 

The fact that the diagnosis was made possible by the sternal puncture method in a case 
of acute myelogenous leueemia and in a case of Niemann-Pick ’s lipoidosis illustrates the 
specific value of the method as a diagnostic procedure. 

TUBERCULIN, Skin Sensitivity in Chronic Tuberculosis in the Course of Hospital Treat- 
ment, Hayes, M. G., Pastor, J. R., Gaetan, L. R., Cory, R. A. S., and Long, E. R. 

Am. J. Af. Sc. 194: 220, 1937. 

Fluctuations in the intensity of the tuberculin skin reaction were studied by monthly 
tests in 116 ward patients with chronic pulmonary tuberculosis. Twenty patients remained 
under observation approximately one year and 67 for more than four months. To ensure 
uniformity, standardized tuberculin (Purified Protein Derivative) was used throughout the 
experiment. Two doses, viz., 0.00002 mg. (the standard first dose) and 0.000002 mg. (one- 
tenth of the standard first dose) were employed on each patient. In most cases one or the 
other of these detected the threshold of reaction. 

The general level of sensitiveness to tuberculin was low'. Strong reactions were never 
seen. Of the 20 patients remaining under observation approximately a year, not one averaged 
more than a 2-plus reaction to the stronger of the 2 doses. Eight of the 116 patients were nega- 
tive to both doses for the whole course of their study'. To the stronger dose 27 per cent of the 
entire group were negative, and 72 per cent to the weaker dose, two-thirds of the time. 

Of the 67 patients injected at 5 or more monthly intervals, more than half maintained 
approximately the same level of sensitiveness, as did 12 out of 20 followed for approximately 
a year. The fluctuations in the remainder were of inconstant character, but certain con- 
sistent trends were observed. While, as is already well known, patients with unfavorable 
course tended to lose their tuberculin sensitiveness as the end approached, a definite continuing 
depression of sensitivity was observed also in patients with chronic tuberculosis of long dura- 
tion, but somewhat favorable course. On the other hand, transient or prolonged increase in 
sensitiveness occurred in numerous patients with clinical improvement. 

Observation was directed particularly toward the effect of special therapeutic pro- 
cedures employed, and also tow’ard such events as pulmonary spread of the disease, and par- 
ticularly pleural effusion. Pneumothorax per se had no noticeable effect. In the small number 
of eases of thoracoplasty observed, a drop in sensitivity followed the operation. In the ma- 
jority of cases pleural effusion appeared to depress skin reactivity. 

No correlation could be established between tuberculin skin sensitivity and the pa- 
tient’s temperature or with seasonal influences. 

TUBERCULOSIS, Agglutinins for Typhoid Group Bacilli in, Damon, S. R. Am. J. Hyg. 26: 

40, 1937. 

Serums from 143 cases of tuberculosis having negative histories of previous enteric in- 
fection or T.A.B. inoculation have been analyzed for agglutinins for the H and O antigens , 
of B. typhosus, B. paratypliosus B, and B. paratyphosus A. 
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Eighty sev cu (CO 8 per cent) of the«e *erums hid no demonstrable content of agglutinins 
for any of these antigens m dilutions of 1 20 or oxer 

Fifty six (38 4 per cent) of the e serums contained agglutinins for one or more of these 
antigens m dilutions of 1 20 or o\er 

The titers for the H antigens frequently exceeded that generally taken as diagnostic 
/ 1 100) m persons having no history of infection or vaccination 

The titers for the O antigens never exceeded that taken as diagnostic (1 10G) m indi 
vidua 1 3 never having had entenc infection or prophylactic vaccination and seldom exceeded 
1 20 

The«e results suggest that m the setologic diagnosis of enteric infections in persons suf 
fering from tuberculosis, unreliable results may be obtained m a large percentage of case3 
when the examination is made by the classical Widal test They also indicate that these 
misleading lesults am be obviated by the use of a qualitative receptor analysis 

However, following this procedure it is to be noted that the H antigen cannot be 
employed with scrums from tuberculous individuals even though the serums come from pa 
fronts having negative histones of previous entenc infection or prophylactic vaccination 
Ordinarily m scrum from such person*, agglutination of the II antigen* m diagnostic titer 
is taken as indicating not only entenc infection but also the species of infecting micro 
organisms In serum from tuberculous patients the frequent appearance of nonspecific 
reactions invalidates am such conclusion and we are foieed to fall back on the reactions with 
the O antigens Therefore vve may perhaps conclude that as agglutinins for the O antigens 
m sufficiently high titer to be significant have never been encountered m our experience in 
serums from tuberculous patient* we may u*c tins reaction to detect definite entenc infection 
without indication of the infecting species of organism However, here, as in all such ag 
glufrnation tests, the demonstration of a rising titer of O antibodies, m the patient's *erum, 
on repeated teats carries relatively more weight than the absolute titer m any single c\ 
animation 

TUBERCLE BACILLI in Gastric Washings of Infants and Children Am J Dig Child 

54 48, 1937 

The finding of tubercle bacilli m the gastric contents, as determined by the produc 
turn ot tuberculosis in a guinea pig inoculated with the sediment obtained from the gastric 
washings, is indicative of the presence of an active tuberculous focus This lesion is usu 
ally either in the lung or m a hilar or tracheobronchial lymph node which has ulcerated 
into the bronchus 

Tubercle bacilli wtre demonstrated in the gastric washings m 7 (8 14 per cent) of a 
series of 86 infants and children with positive cutaneous reactions to tuberculin m whom no 
recognizable evidence of tuberculosis could bo demonstrated on physical or roentgeno 
graphic ex inunation 

Examination of the gastric washings for tubercle bacilli by the inoculation of a 
guinea pig with the sediment should be done for all infants and children with positive 
cutaneous reactions to tuberculin, even if no evidence of tuberculosis his been found on 
physical and roentgeno graphic examination The pievcncc of tubercle bacilli m 814 per 
cent of the children in our senes m the absence of physical and roentgenographic findings 
indicates the necessity of such a procedure, smeo the diagnosis of active tuberculosis could 
not havo been made m these tases without the positive evidence obtained by examination of 
the gastric contents These patients would have remained an unrecognized source of tu 
btrculous infection to uninfected children with negative cutaneous reactions to tuberculin 
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Practical Talks on Kidney Disease* 

D ISEASE of the kidney is a diagnostic and therapeutic problem with which the physician 
is frequently confronted. It is unfortunate, therefore, that this subject is — and with 
some justice — regarded as both difficult and confused. 

The title of this book is no misnomer, for it is, indeed, an eminently practical discus- 
sion of kidney disease in general and in particular. Dr. Weiss evidences not only a thorough 
understanding of his subject, clearly fortified by ample clinical experiences but he possesses 
also the ability to impart information in a clear-cut, simple, and readily understandable 
manner. 

The book is not intended as a monograph or textbook but rather as a practical presenta- 
tion of the subject. In this it is exceptionally successful. 

It is divided into six main sections in which are discussed: The Mechanism of Kidney 
Function; Disturbances of Renal Function; Signs and Symptoms of Kidney Disease; 
Glomerulonephritis; Nephrosis; Pregnancy and Kidney Disease; and Nephrosclerosis. 

While the book will prove of value to the student and physician alike, in its preparation 
Dr. Weiss has performed a service of inestimable value to the practitioner to whom this little 
volume should prove invaluable. 


Genital Abnormalities, Hermaphroditism, and Related Adrenal Diseases! 

S TATED to be the most comprehensive treatise yet published upon these subjects, this is in 
many respects a remarkable book. 

Dr. Young, whose reputation in the field of genitourinary surgery is far-flung, has had 
the unique opportunity of studying fifty-five cases which are reported in detail, and the 
surgeon will bo particularly interested in the various surgical procedures which have been 
utilized and devised for their treatment. These are described and illustrated in detail. The 
anatomist, physiologist, pathologist, and physician alike will find Dr. Young’s book invaluable 
as a reference volume. 

The book is an outstanding example of a thorough, comprehensive, and authoritative study, 
and an excellent illustration of the printer’s art at its best. 

The numerous original drawings by William P. Didusch and the many photographs, 
together with the text, make this an epochal volume which for some time to come will be the 
outstanding reference in this field. 


♦Practical Talks on Kidney Disease. By Edward Weiss, M.D., Professor of Clinical 
Medicine, Temple University School of Medicine. Cloth, 176 pages, 10 figures, $3.00. Charles 
C. Thomas, Springfield, 111. 

fGenital Abnormalities. Hermaphroditism, and Related Adrenal Diseases. By H u 6“ 
Hampton Young, The Brady Urological Institute, Baltimore. Cloth, 680 pages, 534 illustrations, 
$10.00, Williams and Wilkins Company, Baltimore, Md. 
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You N ee d Th is Entirely New Up-to-Date Textbook 


Kracke— CLINICAL PATHOLOGY 

Edited By Boy It. Kracke, B.S., M.D. Professor of Pathology, Bacteriology and Laboratory 
Diagnosis, Chairman of the Department, Emory University. Pathologist to the University 
Hospital. Eabrikoid, 0x9, 574 pages, 31 plates, 19 in color, $0.00. ' 


Here is just the comprehensive, authoritative and entirely up-to-date text- 
book of clinical pathology you have been waiting for. The field has become too 
large for any one man to cover adequately, so in accordance with the original 
plans of Dr. Foster Johns, the editor Dr. Roy R. Kracke has called to his assist- 
ance a distinguished group of experts in and teachers of laboratory diagnosis 
at several medical colleges. Each has concentrated on the division of the sub- 
ject he knows best. 

The result is not an encyclopedic laboratory manual, but a concise well 
illustrated practical textbook for students and practitioners. It places all the 
emphasis on the careful interpretation of the results of tests and their applica- 
tion to the problems of correct and speedy diagnosis. For the physician who 
makes some of his own tests it describes plainly the one most reliable and simple 
method for each laboratory procedure. 
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The Fight is on 
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in Earnest 

TO CONTROL SYPHILIS 



Thousands of physicians have united to stamp out 
this disease. To do this the diagnosis must be made 
early — and it must be accurate. Mistakes will be 
fatal to the accomplishment of this purpose. At the 
moment the new book described on this page is a 
powerful weapon for combating this disease, and to 
aid in its control and ultimate elimination. Brand 
new — recently off the press — this practical book 
merits your consideration and careful examination. 
Avail yourself of this opportunity to get it. 
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The Laboratory 
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Medicine, Johns Hopkins University Medical School, Baltimore. 
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clarity the significance of the laboratory 
report to the physician. ,, 
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literature and. found it so soon avail- 
able. Rarely indeed has a need been so 
completely filled. 
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Well, they’re out of the way! 


F EW people are callous or stupid enough to 
say that war is actually a good or desirable 
thing. 

But certain people have worked out the theory 
that war exists to save the world from over- 
population. Charming thought, isn’t it? 

Let’s see if the bookkeeping of the Wotld War 
bears it out. In the War, it cost $25,000 to kill 
one man. That’s the official price tag on each 
of those neat little white wooden crosses that 
bloom where poppies used to grow. 

Invested at a modest 5%, $25,000 would give 
a return of $1250 each year. The average in- 
come, for the head of a family in the United 
States, certainly isn’t much over $1000 a year. 
It’s less in other countries. 

So it seems the world got stuck. We paid too 
high a price to get rid of those 17,000,000 men, 
who might have been “excess population” to 
some, but not to the people who loved them. 

Mention this Journal when 


Another war threatens. $25,000 will seem a 
bargain basement figure in comparison to the 
cost of blowing a decent human to hell in the 
coming war, and 17,000,000 dead will be only 3 
beginning. 

But gruesome, sordid, horrible figures, and 
deploring the monstrosity of the last war von 
not stop the next. The only thing that will stop 
it is concerted effort by all of us. Any one who 
passively sits by is guilty of helping make war 
possible. You must act' 

What YOU can do about it — 

World Peaceways is a non-profit agency the P ut ' 
pose of which is to solidify the desire root 
people have to abolish the whole silly business 
of war. 

We feel that intelligent efforts can and oiod 
be made against war and toward a secure peace 
If you think so, too, we invite you to write 
U'orld Peaceways, Room 902, 103 Park Avenv , 
New York. 
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^ “DRUM” 
T BALANCE 

Z~J No Weights 
<2=D up to 10 grams 


Capacity 200 grams on each pan, sensitivity 1/20 
mg. with full load, no loose weights required from 
1/ 1 0 mg. to 10 grams. Graduated chain post may 
be read from 1/10 mg. to 10 mg. without the use 
of the vernier and at eye level. The beam has two 
series of graduations. The small graduations are 
from 0 — 90 mg. x 10 mg. increment and the large 
graduations are from 0 to 1,000 mg. x 100 mg. in- 
crement. By means of the drum arrangement addi- 
tional weights to 9 grams may be automatically 
placed on the balance in steps of 1 gram; thus the 
combination of the chain, beam and drum gives all 
weighings from 1/10 mg. to 1 0 grams without the 
use of the loose weights. 
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II 

BACTO-RUSSELL DOUBLE SUGAR AGAR 

Eolation of Ebtr- 

thella typbosa can -lack . urine or 

other infected materiel with Bauc-oismuth Sulfite 
Agar. Positive isolations from smear or pour plates 
are possible within 24-48 hours. 

Bacto-Bismuth Sulfite Agar 
is a highly selective medium for E. typbosa and is 
almost completely inhibitory to coliform strains, mak- 
ing it possible to use an extremely large inoculum 
without overgrowth of extraneous forms. 

Confirmation of the typical 
black colonies of E. typbosa may readily be made on 
Bacto-Russell Double Sugar Agar. 
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Through the power of explosives, impassable moun- 
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The B & L Type H Microscope fills an important place in modern biological 
and medical work. 

The combination of precision optical parts with mechanical construction of 
corresponding accuracy results in a microscope competent to handle the entire 
range from routine to research. The same optical performance required in 
critical research is available in the class room and equally desirable for routine 
work. A wide range of accessories fit the standard models for specialized ap- 
plications. Accordingly, the B & L Type H Equipment can be selected with 
assurance that it will not be outgrown, and its optical excellence will be a 
source of satisfaction in whatever work is undertaken. 

Write for Catalog D-18J which lists and describes the H Series. Bausch & 
Lomb Optical Co., 646 St. Paul St., Rochester, N. Y. 


BAUSCH Sr LOMB 


....WE MAKE OUR OWN GLASS TO 
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IHOi'iM* SURGICAL MFC. CORP . Buffalo. N Y 


PHYSICAL 

DIAGNOSIS 

By Don C. Sutton, M.S., M.D., Associate Pro- 
fessor of Medicine, Northwestern University 
School of Medicine; Attending Physician anil 
Chairman of the Medical Division of the Cook 
County Hospital; Chief of the Cardiac Clinic, 
Cook County Hospital, Chicago ; Attending Phy- 
sician, the Evanston Hospital. 405 pages, 
29S illustrations, 8 color plates. Price, $5.00. 
Notwithstanding the advances in the exact 
sciences, the diagnosis of disease continues to 
be dependent almost entirely upon the history 
and the physical examination. This volume 
shows the methods of examination by the use 
of the senses. To be concise, yet avoid the 
lack of detail that impairs the usual outline, 
has been an objective in the writing of the 
text. The importance of visual perception as 
a part of the physical examination makes the 
ample use of illustrations imperative. Unusu- 
ally excellent radiographs of the sections of 
the body are given in this book. They are 
the result of a technique developed by Mr. H. 
O. Mahoney in association with Professor B. 
J. Anson of the Department of Anatomy of 
Northwestern University. 

The C. V. Mushy Co. — Publishers — St. Louis 
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tion and staining strength, for: 
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INTERNATIONAL CENTRIFUGES 

are furnished in many types and sizes, all of the 
finest materials and designed, so far as possible, 
to allow for future adaptation of improved ac- 
cessories as developed by the new principles of 
advanced technique. 

CONSIDER these features of the Size 1, Type SB Cen- 
trifuge: • motor mounted In rubber to pemut self-balanc- 
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ping • brush release to permit slow stopping * totally en- 
closed rheostat with 50 steps of speed control * low-voltage 
lelease attachment as protection against current interrup- 
tion • portable stand triple cushioned with rubber to prac- 
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There Is an International for any Job 
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ALOE HEAVY DUTY BALANCED KAHN SHAKER 

• Entirely New in Construction, 

Vibrationless, Sturdy 

• Cradles Move in Opposite 
Directions; Smooth, Quiet 

This new 1938 model Aloe Pre- 
cision Heavy Duty Kahn Shaker 
has been especially designed for 
hard service Busy hospital and 
public health laboratories appreci- 
ate its sturdiness and ability to 
stand 24-hour operation. It is made 
with two cradles, each holding three Kahn racks. As these cradles move in op- 
posite directions, operation is smooth, silent and vibrationless. Requires no bolt- 
ing down A specially made % H. P. motor drives steel gears connected to rods 
which serve to actuate the cradles during operation. Cradles are equipped with 
rubber-covered rods tightened by large wing nuts. Gives 275-285 oscillations 
per minute. 

JL4-410H — Aloe Precision Heavy Duty Dalanccd Kalin Shaker, for 110 volts, A. C. ~ $80.00 

(Also supplied for other currents — prices on request) 

A. S. ALOE CO. 

Clinical Laboratory Supplies • 1815 Olive St., St. Louis, Mo. 

Examination of the Patient and Symptomatic Diagnosis 

J. W. Murray, M. D , Quincy, Mo Second Edition 1,224 pages. 274 illustrations. 
Price, ?10 00 

Gives Complete History-Taking Outline. Murray’s outline for history helps 
the plijsician to obtain a history that is broad enough and thorough enough to embrace 
and identify all the casual conditions and symptoms and thus aid in making an accurate 
diagnosis quickly and m formulating a correct line of treatment, which includes the 
removal of all the causatne conditions. 

LAV-GLASS 

has proven its worth in hundreds of laboratories. 

It removes Cedar Oil, Stains and Grease from microscope 
slides, without boiling or using dangerous acids. 

IT DOES NOT CLOUD 


The old slow methods are no longer necessary. 


Put up in pint tins only. 

One pint can of this concentrated solution is sufficient to 
wash thousands of slides. 

Per Pint $2.00 Per Quart__$3.00 Per Gallon__$8.00 

A trial can with directions for use will be sent FREh^yn 
request. "fs** 

Certified] Blood Donor Service— 88-19 U6tbS * J ” ” 
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HAEMOMETERS 


Accuracy is the main feature of our double as 
well as our single prism Haemometer. Square 
measuring tubes are used on both types. 
Made of molded bakeiite they are extremely 
attractive and durable. Prices range from 
$9.00 to $14.00. 

Write for quantity discount 
Circulars on request 
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New Pyrex brand 
Funnels 

* TOR LONGER LIFE 

* FASTER FILTRATION 

* MORE CONVENIENT TRANSFER 

* GREATER EASE IN HANDLING 


\ Shown here are eight members of thf ' Pyre* funnel 
^ \ family Each is made of Pyrex brand resistant glass 

P \ Each offers separate and distinct advantages Each is 

\ specifically designed to perform a definite funnel task 
^ \ better than it has been done before All have the 

Ay/ common trait of greater speed, added convenience 
«/yi^ j and superior strength, mechanically as wen as ther- 
/ mally 

y/ From the new doubly fast accurate 6o° funnels to the 
hardy new thistle tube these Pyrex brand funnels contribute 
definitely to varied and difficult laboratory technique m industry, 
schools and hospitals 

Furthermore, improvements in manufacturing methods permit still 
lower prices New economy is happily coupled with new efficiency 
Whether your problem be one of speed in filtering ease m hand 
ling or convenience in transferring or adding you will find among 
this group of funnels exactly the one you require at prices lower 
than you might expect 

Order by name The Pyrex trade mark identifies each as a 
genuine Corning Glass Works product Your dealer in Pyrex 
Laboratory Glassware can supply you with literature giving detailed 
catalog information and prices 

"PYRE\ I a re l at ed trade mm i mmd emd emit I mmntrfmelart ly 

CORNING GLASS WORKS • CORNING, N. Y. 
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Anaerobic Culture Apparatus 


Designed by 
Dr. J. How- 
ard Brown, 

Department 
of Pathology 
and Bacteri- 
ology, Johns 
Hopkins 
University 

This new type of Anaerobic Culture Apparatus has all the advantages of 
the older types but without their defects. It is simplified in construction 
by eliminating the stopcocks in the lid which were always a potential source 
of trouble through leakage as well as adding to the cost of construction. 



Only one gas inlet is employed; instead of binding posts, the lid has a 
standard electrical connection for the conventional cord and plug. The lid 
is carefully machined to fit the standard 5 x 8" or 5 x 12" cylindrical 
museum jar and is held in place against a gasket of Plasticine by a 
thumb screw clamp. 

Important features of this apparatus are the coiling of the heating ele- 
ment on the outer surface of the palladinized asbestos core, insuring 
more prompt combustion of oxygen with hydrogen by catalytic action, 
and the surrounding of the catalyzer with an air space within the gauze 
capsule, providing the safety principle of the Davy safety lamp. It is 
sturdily made, thoroughly insulated, and operates from an ordinary 
lighting circuit by means of a lamp resistance. 

Brown Anaerobic Culture Apparatus complete, consisting of lid, 8 x 5" 
jar, clamp, set of electrical connections with special series, current tap 
and resistance lamp, and pound package of Plasticine for sealing $25.00 
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|J HE CRUCIAL TEST— Laboratory tests 
jit are not always decisive. Clinical trial 
is essential really to prove the merit of new 
drugs. The Lilly trade-markon pharmaceuticals 
and biologicals is assurance of conscientious 
testing both in the clinic and in the laboratory. 


ffc-unuui'lia" 

IS If 


'Lextron' (Liver- Stomach Concentrate with 
Iron and Vitamin B Complex, Lilly) is effective 
in all anemias which can be successfully treated 
with liver extract, or with iron. The factorsnec- 
essary for erythrocyte formation and hemo- 
globin regeneration are liberally supplied by 
this preparation. 'Lextron' is packaged in 
bottles of 84 and 500 pulvules (filled capsules). 


Eli Lilly and Company 

INDIANAPOLIS, INDIANA, U. S. A. 
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8 liad severe colds, 2 had carcinomatous involvement of the lungs, 3 had chronic 
nonspecific pulmonary infections, 1 had an undiagnosed pulmonary infection 
with probable malignancy, 1 patient had esophageal diverticulum with a pos- 
sible mediastinal abscess, and 2 patients were undiagnosed until myeotic in- 
fections were discovered. The patients from the Southern Pacific Hospital all 
had pulmonary tuberculosis. In addition to the tuberculous infection one 
patient had pneumonoeouiosis, one had diabetes, and a tliii’d had atrophic 
arthritis. 

Individual specimens were examined for the presence of fungi from one 
to ten times. The total number of sputum examinations were 373. The speci- 
mens varied from single expectorations to specimens collected over a period 



Fig'. 1. — Budding form of monilia in fresh soutum, together tilth fat globules, epithelial cells. 

and bacteria (Case DrG). 

of twenty-four hours. One specimen was a thirty-six-hour collection, the total 
amount of sputum at that time being 6 gm. The specimens were all collected 
in closed containers. Each specimen was searched for suspicious particles— 
the typical small grayish masses analogous to the sulfur granules of actinomy- 
cotic infections. These masses contain the mycelium and encysted forms to- 
gether with fibrin, epithelial cells, and leucocytes. Pig. 1 shows Monilia albi- 
cans as it appeared in a fresh specimen of sputum (Case DrG). The yeasthke 
forms and beginning hyphae are seen in the photograph together with epithelial 
cells, bacteria, fat droplets, and leucocytes. Particles were examined micro- 
scopically and cultured directly upon Sabouraud's glucose agar. The presence 
of these particles, as Stovall and Bubolz 1 have pointed out, tends to associate 
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them with the exudate and secretions coughed up from the bronchi. Accidental 
contamination may in this way be ruled out Accidental contamination may 
be picked up on culture but rarely on wet preparation. 

It was not possible to make a study which included clinical follow-up in- 
vestigations owing to the nature of the patients seen at the Desert Sanatorium, 
where admissions are largely seasonal, with many patients coming for the 
winter months only and remaining in Tucson for a period of from a few weeks 
to a few' months. Some came for diagnostic studies only and were in the clinic 
for as brief a period as a few days. The available material was utilized, and 


Table f 

Cases With Diagnoses and Mycoi.ogical Findings* 


CASE j CLINICAL DIAGNOSIS 

| FUNGUS ISOLATED 

FROM SPUTUM 



WroS 

Pulmonary tuberculosis 

1 JLT. albicans 

Endomyees 


9 

I 

MH 

Asthma 

If. Candida 

1 

i 

ACh 

Undiagnosed pul. infec- 
tion with probable pul. 
malignancy 

if. albicans 

C 

G 

GR 

Pulmonary tuberculosis j 

if. albicans 

3 1 

3 

EP 

Pulmonary tuberculosis . 

if. albicans 

8 ; 

S 

KSP 

Pul. tuberculosis 

Atrophic arthritis j 

if. albicans 

; 

1 

1 

1 

M:/'" m 

Chronic nonspecific pul.; 
infections 

Jf. albicans 

G 

G 


? Pul. tuberculosis ? ] 

1 Lymphogranuloma? 

if. albicans 

3 

5 

1 . 

WmSh 

Sinusitis 

Saceharomyces 

m . , » 

I 

' 

1 

■■■ / . ■ . 


r 

3 


5 

5 


l 

0 

1 * 

1 

1 

it US | 

10 ! 

10 

atus 

4 

3 


o 

1 


6 ! 

G 


•This chart lists examinations performed before anj form of antimycotic treatment 
tvas administered. 


this study is of necessity a clinical laboratory study, and not a combined 
clinical and laboratory study. The only case in which an autopsy was per- 
formed was in the case of HS. 


RESULTS 

In this series of 141 patients, 17 had positive mycological findings. Aspergilli 
and coccidioides were each found 3 times, ilonilias were found in the sputum 
of 8 patients; sporothrieum, endomyees, torula, and saceharomyces were found 
in the sputum of 3 patients, 2 patients having double mycological findings. 
In the sputum of one patient torula and saceharomyces were found, in the 
other monilia and endomyees. Table I shows the cases with their original 
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diagnoses, tlie myeological findings together with the number of times each 
sputum was examined and found positive. Because it is not possible in this 
series of cases, with but two exceptions, to determine whether or not the 
fungous organism was the etiologie factor in the pulmonary infection, the 
myeological diagnosis as the disease entity is not included in the chart. In 
most eases the fungi were in all probability secondary invaders, but that ques- 
tion is entirely outside the scope of this report. 

ANALYSIS OP ORGANISMS STUDIED 

Yeastlike Organisms . — The yeastlike organisms, saecharomyees, torula, en- 
clomyces, and monilias are an important group. In view of the reports of 
Maher and Marett it was surprising to find monilias in so few of the sputa. 
Maher 2 reported monilias in the sputum from all of his cases of pulmonary 


Table II 



TYPE ACCORDING 

DOSE IN 

MILLIONS PER 
100 GRAM 
RABBIT *WT. 



CULTURE 

TO FERMENTA- 
TION REACTIONS 

RESULT 

POSTMORTEM FINDINGS 

WmS 

II. albicans 

1.5 

Died 48 hr. 

Generalized moniliasis 

MH 

II. Candida 

0.5 

Well 6 wk. } 




2.5 

Well S wk. i 

No evidence of moniliasis 



6.0 

Well 4 mo. J 




25.0 

Died 21 days 

Generalized moniliasis 


II. albicans 


Died 6 days 

Generalized moniliasis 


II. albicans 

0.75 

Died 6 days 

Generalized moniliasis 

\ mg 

II. albicans 

0.5 

Died 6 days 

Generalized moniliasis 

KSP 

II. albicans 

0.5 

Well 6 wk. 

No evidence moniliasis 



1.5 

Died 5 days 

Generalized moniliasis 

FrD 

II. albicans 

0.5 

Well 

Killed 6 wk. 

No evidence moniliasis 



1.5 

Killed 9 wk. 

Mycelia and cysts in bile 



3.0 

Died 36 hr. 

Generalized moniliasis 

DrG 

11. albicans 

0.06 

Died 72 hr. 

Generalized moniliasis 

RC 

II. albicans 

1.0 

Died 96 hr. 

Generalized moniliasis 


tuberculosis when he used milk as a medium. Marett 3 states that he grew 
monilias in one hundred per-cent of his cases of tuberculosis. In another 
series of cultures Marett 1 found fifty per cent of all of his sputum specimens 
to contain monilias. 

Seven of the monilias isolated in this series of cases were ill. albicans, one 
was ill. Candida. A classification of the monilias was first made according to 
the classification of Stovall and Pessin 5 by pathogenicity tests for the rabbit 
by intravenous inoculation of a measured number of organisms. They found 
that M. albicans was pathogenic for the rabbit in doses of from 0.5 to 1.5 mil- 
lion organisms per hundred gram of body weight. M. Candida requires doses of 
from 6 to 35 million organisms per centigram of weight, ill. parapsilosis is not 
pathogenic for the rabbit in any dosage. The results of the pathogenicity tests 
of monilias isolated in this survey are shown in Table II. One culture (strain 
MH) required 25 million organisms per hundred gram of weight to kill the 
rabbit, thus classifying the organism as M. Candida. All the other strains were 
'ill, albicans. 
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Stovall and Pesshr 5 have caiefully described the pathologic findings in ex- 
perimental moniliasis in rabbits by intravenous inoculation. The lesions were 
distributed throughout the body, involving the skeletal muscle, bram, spleen, 
lungs, with an intensity of reaction in the kidneys and relatively slight, if any, 
involvement of the liver, although the bile nearly always shows abundant 
yeastlike cells and many long mycelia. 

The finding of monilias in the bile of the experimental rabbits in this 
series was fairly constant. Strain FrD which was of low virulence for the 
rabbit produced no gross lesions when inoculated in relatively small closes. 
One animal receiving 0 5 million organisms per bundled gram of its weight 
was sacrificed six weeks later. There were no gioss lesions. Monilias weie 



not recovered on culture from the kidneys, lungs, brain, or bile. A second 
rabbit inoculated with 1 5 million oiganisms per bundled gram labbit weight 
was sacrificed nine weeks later. The bile was found to contain, on microscopic 
examination, a few organisms, both cells and mycelia This was the sole posi- 
tive finding in this animal. Cultures of the urine, kidneys, lungs, heart, and 
brain yielded no monilias. It requiied 3 million organisms of this strain per 
hundred gram weight to produce generalized moniliasis and ensuing death of 
the animal. Table H shows the lethal dosage of the monilias isolated in this 
study. The only organism at variance with the classification of Stovall and 
Pessm was this organism from the sputum of FrD. 

With the strain WmS death was pioduced in the rabbit m forty-eight 
hours by intiavcuous inoculation of I 5 million organisms per hundred gram 
of the rabbit’s weight. In this case the liver showed small abscesses contain- 
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ing a large number of organisms. The entire outer surface of the liver had 
a necrotic appearance. Fig. 2 shows a section of the liver containing the or- 
ganism. With the strain KSP the liver of the experimental animal showed 
considerable enlargement. It weighed 116 gm., which was 6 per cent of the 
animal's total weight. (The weight of a normal rabbit liver as measured in 
this laboratory is about 2.5 to 3 per cent of the animal’s total weight.) Gross 



Fig. 3. — Kidneys of rabbit inoculated with 21. albicans (Culture KSP). 


lesions were not numerous in this animal's liver, but by histologic examination 
many organisms could be found. Fig. 3 shows the kidneys of this same ani- 
mal. The kidneys containing innumerable small abscesses were enlarged to 
more than twice the normal size. Fig. 4 in comparison shows the kidneys of 
an animal inoculated with M. canclida (strain MH). The pinpoint abscesses 
are rare. The kidneys are not enlarged. 

One of these cases (Case RC) had what appeared to be a primary moniha 
infection. The patient had the typical severe paroxysmal cough, with large 





WOOLLEY: jrrCOLOGICAL FINDINGS IN' SPUTUM 


559 


amounts of tenacious, purulent sputum hi which M. albicans was repeatedly 
found. No tubercle bacilli were found on smear by culture or by animal inocu- 
lation. He showed toe and finger nail involvement characteristic of this disease. 
After iodide therapy, his sputum decreased in quantity, changed m character 
from purulent to mucoid. M. albicans could no longer be found on smear nor by 
culture of concentrated sputum. 

The torula organism, another of the yeastlike organisms isolated in this 
survey, was the red or pink variety characterized by the deep salmon-pink color 
of the culture. The organism was isolated from the sputum of a young man 
(Case WmS) with sinusitis. A saceharomyees cerevisiae was isolated from the 
sputum at the same time. The red torula is apathogenic to rabbits by iutra- 
peritoneal and intravenous inoculations, and to mice and guinea pigs by intra- 
peritoneal inoculations of large doses. Henrici 6 has called red torula one of the 
constant contaminants of the bacteriologic laboratory. This, however, was 
the only time that the red variety of torula was encountered in this laboratory. 




jjiiifyifiggjHgiujgn 

Hgggggg 

innmiinillliii 










Fig-. A . — Kidney of rabbit inoculated with .1/. Candida (Culture MH). 

Red torula has been reported elsewhere in sputum . 7 Stovall and Bubolz have 
also found the “pink" variety in sputum. Taber® reports a fatal case of pul- 
monary infection with the salmon-pink torula in which the organisms were 
recovered from the lungs at autopsy. 

Saceharomyees also may be found in sputum, but little can be found in 
the literature of this country regarding its possible etiologic role. It is some- 
times found associated with other yeastlike organisms. It has frequently been 
found in cultures of the tongue, tonsils, and teeth in this laboratory. Two 
senes of cultures isolated from sputum were sent to this laboratory from other 
laboratories in which saceharomyees was associated with another yeastlike 
organism. In each case it was in combination with endomyces. 

The endomyces isolated from the sputum of WmS was of low virulence 
for laboratory animals. It failed to infect mice by intraperitoneal inoculation, 
guinea pigs by subcutaneous and intraperitoneal inoculation, and rabbits by 
intravenous inoculation. An intracardiac inoculation into a guinea pig pro- 
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dueecl death in two weeks. The lungs showed multiple abscesses from which 
the organism was recovered. Histologic examination of the lung tissue re- 
vealed the yeastlike forms only. The culture was characterized by heavy 
mycelia, many yeastlike forms, and a few spores. The spores could be demon- 
strated after thirty-three days’ growth on carrot agar. 

Sugar fermentation tests were made on all the yeastlike organisms iso- 
lated in this study. At the same time, fermentation reactions were determined 
on stock cultures of iff. albicans, ill. candicla , iff. parapsilosis, torula histolytica, 
endomyces and saceliaromyees eerevisiae obtained from Dr. W. D. Stovall, of 
the University of 'Wisconsin. At first a wide variation of reactions was pro- 
duced, not only with the recently isolated strains but with the stock cultures 
as well. It may have been the age of the culture or the size of the inoculum 
which was responsible for the variation in reactions as suggested by Hopkins 
and Hesseltiue. 9 They found that both of those factors, together with the 
personal equation of the reader, caused a variation in final results. 

Stovall and Bubolz 1 reported a constancy of fermentation reactions with 
250 cultures of monilias from which they reduced the heretofore complex 
classification to three species. Fineman 10 also classified the monilias of thrush 
by fermentation tests and reported constant reactions over a long period. 
Dodge 11 and Dalmau 12 are both of the opinion that sugar reactions are vari- 
able, certain strains even losing their power under certain conditions to fer- 
ment sugars which once they did ferment. Lamb and Lamb 13 have employed 
biochemical and serologic methods' for differentiating and correlating the 
various species of monilias. They likewise have placed all the monilias into 
three groups, although their grouping did not coincide with that of Stovall 
and Bubolz. They agree, however, that 11. parapsilosis is a group entity. Keed 
and Johnstone 11 isolated 31 strains of yeastlike organisms from the stools of 50 
patients. Twenty of these were monilias. They classify their monilias into 
Stovall ’s types I, II and III and add types IY, Y, and YI of their own classifica- 
tion on the basis of sugar fermentation reactions. In their study animal in- 
oculations were not made. Bone 15 combined the two classifications by placing 
a series of cultures isolated from human sources into groups II and IH of 
Stovall and Bubolz by fermentation reactions, and into group I of Lamb and 
Lamb by serologic tests. Bone did not isolate any organisms of iff. parapsilosis 
group in his study of human material, nor was iff. parapsilosis isolated in this 
work with sputum. 

When the technique of Stovall and Bubolz 1 was followed in this laboratory, 
using purified sugars in a 1 per cent solution in broth made of Leibig’s extract, 
bromthymol blue as an indicator, and adjusting the pH to 7.2, results were 
obtained compatible with those of Stovall and Bubolz, who have greatly sim- 
plified the classification of the monilias and other yeastlike organisms. Pfan- 
stiekl's sugars were used throughout the experiment. The growth of a forty- 
eight-hour culture on Sabouraud’s glucose agar slant was suspended in 6 e.c. of 
sterile distilled water. One-tenth of a cubic centimeter of this suspension was 
inoculated into each sugar tube and into milk. Milk medium made according to 
Stovall and Bubolz 1 with the addition of calcium lactate was used for the 
determination of coagulation. Many series of tests were made employing this 
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technique Vaiimg lots of Pfanstiehl’s sugais weie used, such as old stock 
sugars winch had been m tins laboratoij and m the bacteriologic laboratory of 
the Unneisity of Southern California Medical School for seveial jeais, and 
freshlj pin chased sugais fiom seveial diffeient chemical houses With each 
“iuu” the lesults wete identical foi all piactieal pui poses Ore isioinlly a 
stiam would show pioduction of a tiace ot acid in dextrin 

The lead ions of the jeistlike oiganisnis in dextiose levulose mannose, 
maltose, galactose sueiose, lactose, dextun, innlin, laffinose, and in;]], neie 
detei mined to aid m the dafteientiation of the oiganisnis It lias decided that 
the reaction m lactose dextiose, levulose, maltose, sucrose, and milk weie su£S 
cient, howeiei for diagnostic pioceduies, and the use of the hngei number of 
sugais was iliscaided The momhas, Stomll’s tjpes II and III, neie easih 
diffeientiated hi silgai leactions and coincided with the classification ilieadj 
made bj the animal pathogenicitj expel mients as well as with the leaction 
of the stock cultmes of Di Stoiall 

The endomjces was dift'ei eutiated fiom a moniha bj sugai fomentation 
leaetions hefoie the foimation of aseospoies eould be demolish ated M can 
chda and V albicans both pioduccd acid and gas ni maltose while the endomjces 
sliowed neithei acid noi gas production In tins study the led torula was easilj 
classified bj its diaiactenstic bught pmk coloi and sticky useons giowth on 
cultiue media and moiphologic appeaiauce of oval cells, pioduemg neither 
mjcelia nor asci This particulai eultuie did not pioduce psendomyeelia 
It feimeuted dextiose, levulose, mannose, and sucrose without the pioduction 
of gas Maltose was not feimeuted The sacehaioimces on the othei hand, 
fermented dextiose, levulose mannose, sucrose, and maltose with the piodue 
tion of gas Lactose was not fermented bv an; of the v eastlike oigmnsms 
isolated in this gionp The sugar feimentation tests weie of definite value 
in the classification of these organisms isolated from sputum 

Aspei gtlh —Of the three aspergilli isolated m this smvej two weie identi 
fied as Aspei gtllvs fnmgatvs, according to Dodge 11 bj cultural and morpho 
logical chaiacteiisties Aspetgdli \ieie found consistentlj ovei a petiocl of 
two jeais m the sputum of two patients In three of the font specimens of 
Win II sent to the laboiatoij aspei gdli weie found Between the second and 
thud specimens, a pciiod of fourteen months had elapsed The sputum still 
showed aspei gilh but was negative foi tubcicle bacdh by animal inoculation 
Seventeen months latei, when the patient had been pronounced clinically 
cured of tuberculosis foi nearly tw o ycais, lie sent another specimen of sputum 
to the Iahoiatoiy fox examination for acid-fast bacilli At that time no aspei 
gilh could he found bj wet pi epilation noi bj enltuial methods In this case 
the aspeigilli lemnned m the sputum longei than the tubcicle bacilli 

The sputum of CK was eximmed many times oiei a period of two and a 
half jeais and found to contain aspeigilli on all occasions The patient had 
luge tuberculous cavities When fiist examined heie, the sputum contained 
laige numbers of tubeiele bacilli, caseous paitieles, elastic iibeis md mimer 
ons aspergilli Examinations mule eveij month foi the next eight months 
continued to levcal aspeigilli in the sputum The patient left the sanatonum 
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these abscesses yielded Coccidioules immitis, pure cultures of which produced 
typical lesions in guinea pigs, mice, and rabbits when inoculated intraperi- 
toneally. 

The second case of eoccidiosis (G-Z) was the only patient in this series in 
whom a fungous disease was suspected. The patient came to the sanatorium 
referred by a physician from an eastern state. The physician had diagnosed 
his case as pulmonary tuberculosis, complicated by a mycotic infection of un- 
known origin. The referring physician had noted in the sputum the presence 
of “granules,” which he said contained pus, very few organisms, and no acid- 
fast bacilli. An “unidentified mold” had been cultured from one of these 
“granules.” 

Upon arrival here several weeks later no such “granules” could be dem- 
onstrated in the patient's sputum. The sputum was negative for fungi by 
microscopic and cultural examinations. Acid-fast organisms were present in 
large numbers. These organisms produced typical inoculation tuberculosis in 
guinea pigs. The patient seemed better and left the sanatorium, and was 
placed under the care of the outpatient department. 

Five months later a granuloma appeared on his leg. Cultures from this 
lesion yielded Coccidioides immitis in pure culture. His sputum was again 
examined, this time revealing the typical double contoured cysts of coccidioides. 

The third case (PT) of coccidioides was that of a seventeen-year-old boy. 
He had a slight cough following what he said was a cold, but no other com- 
plaints, and said that he felt fine. A roentgenologic examination revealed what 
appeared to be a rapidly developing pulmonary tuberculous cavity. Kepeated 
examinations revealed no tubercle bacilli. In this case no “granules” were 
seen. The sputum was concentrated with sodium hydroxide. Coccidioides 
cysts were found in the concentrate. Fig. 5 show's a group of coccidioides cysts 
beginning to grow, together with some long mycelial threads, the sputum acting 
as a culture medium. Cultures on Sabouraud’s glucose agar of bits of the 
sputum picked at random yielded many colonies of Coccidioides ivimitis. Guinea 
pigs inoculated wfitli the culture as well as with fresh sputum showed typical 
inoculation coccidioidosis. 

Sporothricum .- — The sporotliricum culture is a little difficult to explain. 
The organism was isolated from a localized abscess at the site of inoculation of 
a guinea pig injected with a fresh, undigested specimen of sputum. Fig- 6 
shows a culture of the organism with its characteristic stemmed, pear-shaped 
conidia. The patient (MC), an elderly woman, had complained of respiratory 
infections over a period of several years. She entered the sanatorium com- 
plaining of extreme fatigue, anorexia, and a constant cough which was mostly 
nonproductive. She remained in the sanatorium for two weeks. Only one 
specimen of sputum was sent to the laboratory. This specimen u r as negative 
for tubercle bacilli both by animal inoculation and by culture. The roent- 
genologic findings did not rule out a mycotic infection. The patient did not 
return after this first admittance to the sanatorium. At autopsy of the 
guinea pig inoculated with the sputum of MC no tuberculous lesions could be 
found. There was an abscess at the site of inoculation, cultures of which 
yielded the sporothricum. It is not possible to state definitely whether the 
sporothricum came from the sputum or was a secondary invader into the 
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guinea pig tissue Sporofhiicnm is found with gieat difficulty m wet prepaia- 
tions and undoubtedly would have been o\ei looked m the nucioscopie exami- 
nation of the wet piepaiation 


SUM JURY 

Mycologieal examination of the sputum o£ 141 patients is icported Seven- 
teen patients haiboied fungi in their sputum Specimens weie examined from 
one to ten times making a total of 373 specimens examined Yeastlihe organ- 
isms were most commonly found Coeeidioides appealed three times Two pa 
tients had double findings, endomyees and T/ albicans, and sacchaiomyees and 
toiula A spoiothneum was isolated under iieeuliai cn eumstances Tuo pa 
fcients showed the piesenca of aspeigilli m then sputa over a period of two 
yeais Fermentation tests, morphologic stiuetuie, and animal pathogenicity 
methods weie used m classifying the vanous types of fungi isolated 

1 wish to ackno«!cdso m\ indebtedness to Dr John F IvOssel of the Medical School of 
the Umvcrsttj of Southern California v>ho made the completion of this report possible 
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BLOOD COPPER AND IRON IN RELATION TO MENSTRUATION* 


Adolph Sachs, M.D., Victor E. Levine, M.D., and 
William 0. Griffith, B.S., Omaha, Neb. 


T HE effect of menstruation upon the composition of the circulating blood 
has recently received much attention. Of special interest has been the 
work of those investigators attempting to correlate hemoglobin and erythro- 
cyte variations with different periods of the menstrual cycle. The findings 
of different workers are not in agreement. Several investigators including 
Merletti 1 and Reinl, 2 have found a decrease in the number of erythrocytes in 
the premenstrual period; another group which includes Blumentkal, 3 Detre, 4 
Holler, Melicher, and Reiter, 5 Krutsehenkoff, 0 Polzl, 7 and Reinert, 8 have re- 
ported a compensatory increase in the number of red cells in the premenstrual 
phase followed by a decrease when the active flow begins. Four of the most 
extensive and representative studies, those of Leverton and Roberts, 9 Smith, 10 
Reich and Green, 11 and Gumprieli, 12 have shown no constant change which 
might be correlated with any part of the menstrual cycle. 

We have, in the present study, determined erythrocyte counts and in ad- 
dition the blood iron and blood copper values! for 10 normal women at 
various stages throughout the menstrual cycle. We feel justified in regarding 
the results of the blood iron and blood copper determinations as a more ac- 
curate index of the changing blood picture than erythrocyte counts and hemo- 
globin values determined by clinical hemoglobinometers. 

METHODS 

The subjects used in this work were young women between the ages of 
twenty and thirty-five. Most of them were laboratory technicians and nurses. 
All ivere in good health. 

Samples for analysis were taken (1) on different days of the active flow, 
(2) at about five days after menstruation in the postmenstrual period, and (3) 
in the intermenstrual period midway between menstruations. The blood was 
drawn during a preabsorptive period at the same time each day to eliminate 
possible diurnal variations. 

Copper and iron analyses were made on 5 c.c. samples of blood drawn 
from the cubital vein, and the iron results were checked by another iron 
method on a 0.5 c.c. sample. Details of the methods for copper 13 and for 
iron 14, 15 determinations have previously been described. 

Special precautions were taken to obtain pure reagents, free from copper 
and iron. Acids, alkalies, and water were redistilled from glass and were 
tested frequently for contamination. 

‘From the Departments of Medicine and Biological Chemistry, School of Medicine. 
Creighton University. 

Received for publication, August 11, 1337. 

tBlood iron and copper in all our work signifies iron and copper values as determined on 
whole blood unless otherwise stated. 
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Blood counts were made with standardized pipettes and counting cham- 
bers on blood drawn by cutaneous puncture of the lobe of the ear. Hemo- 
globin values ueie calculated fiom the blood non content, iron constitutes 
0 335 per cent of the molecular weight of hemoglobin 16 

EXPERIMENTAL DAT V 

In Table I aie lecoided for each subject the part of the menstuml cycle 
during which the sample was taken, the led cell count, the iron content, the 
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Chart 1 — Chart showing whole blood copper and lion values tor ten normal women with 
relation to their menstrual c\clcs Curves arc charted for each individual and a composite curve 
representing averages of values for ail subjects is included 


copper content, and hemoglobin in grains calculated from the blood iron. It 
is also stated in each case whether the flow was scanty, moderate, or exeessne 

DISCUSSION 

The results indicate that there is a slight decrease in the blood iron during 
the active menstrual discharge The decrease is so slight, however, that it cau 
scarcely be regarded as significant, the extremes in the average figures corre- 
sponding to little more than 1 mg. of non per 100 c c of blood 
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Table I 


RED CELLS 
PER 

c. mm. 


HEMOGLOBIN 
GM. PER 

100 C.C. 


IRON 
MG. PER 
100 C.C. 


COPPER 
-MG. PER 

100 P.C. 


Subject 1 

Period — 5 days in duration 
Quantity — normal 


First day of flow 

4,540,000 

13.21 

44.25 

0.143 

Middle of flow 

5,120,000 

13.29 

44.54 

0.142 

End of flow 

4,450,000 

13.46 

45.11 

0.149 

Postmenstrual (5 days after flow) 

4,480,000 

13.43 

45.00 

0.153 

Intermenstrual 

Subject 3 





Period — 5 days in duration 
Quantity — normal 


First day of flow 

4,700,000 

13.75 

46.08 

0.137 

Middle of flow 

5,130,000 

13.01 

4G.G1 

0.132 

End of flow 

4,700,000 

14.40 

48.45 

0.130 

Postmenstrual (5 days after flow) 

4,670,000 

13.32 

44.62 

0.140 

Intermenstrual 

4,290,000 

13.38 

44.82 

0.13G 


Subject 3 

Period — 5 days in duration 
Quantity — normal 


First day of flow 

4,540,000 

12.12 

40.63 

0.15G 

Middle of flow 

4,350,000 

11. SO 

39.85 

0.159 

End of flow 

4,420,000 

11.90 

39.SS 

0.171 

Postmenstrual (5 days after flow) 

4,830,000 

12.09 

40.53 

0.176 

Intermenstrual 

3,940,000 

12.06 

40.40 

0.1GG 


Subject J 

Period — 4 days in duration 
Quantity — normal 


First day of flow 

4,670,000 

13.29 

44.54 

0.133 

Middle of flow 

4,420,000 

13.14 

44.02 

0.134 

End of flow 

4,450,000 

12.S7 

43.12 

0.13G 

Postmenstrual (5 days after flow) 

4,480,000 

13.01 

43.59 

0.127 

Intermenstrual 

4,510,000 

12.93 

43.33 

0.130 


Subject 5 




Period- 

—6 days in 

duration 



Quantity — excesssive 



First day of flow 

4,070,000 

12.51 

41.92 

0.122 

Middle of flow 

4,5SO,000 

12.22 

40.96 

0.114 

End of flow 

4,510,000 

12.1S 

40.82 

0.141 

Postmenstrual (5 days after flow) 

4,740,000 

12.64 

42.36 

0.14G 

Intermenstrual 

4,510,000 

12.65 

42.3S 

0.125 


Subject 6 

Period — 3 days in duration 
Quantity — scanty 


First day of flow 

4,700,000 

13.79 

46.22 

0.141 

Middle of flow 

4,4SO,000 

13.88 

46.50 

0.141 

End of flow 

4,380,000 

13.S6 

46.45 

0.141 

Postmenstrual (5 days after flow) 

4,4S0,000 

13.83 

46.35 

0.149 

Intermenstrual 

4,610,000 

13.7S 

46.1S 

0.143 


Subject 7 

Period — G days in duration 
Quantity — normal 


First day of flow 

4,740,000 

14.26 

47.78 

0.133 

Middle of flow 

4,670,000 

14.12 

47.30 

0.137 

End of flow 

4,740,000 

13.18 

44.16 

0.137 

Postmenstrual (5 days after flow) 







Intermenstrual 

4.640,000 

13.93 

46.67 

0.134_ 
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Table I— Cost’© 



RED CELLS IIEMOClLOBIV 

U ON 

COl 1 ER 


REP 

gm flu 

MG PER 

MG l LI 


C MU 

100 Cc 

100 c c 

100 cc 


Subject 8 





Period — 4 davs m duration 




Quantity — normal 




First dav of flow 

4,800,000 

13 31 

44 oS 

OHS 

Middle of How 

4,320,000 

12 ?S 

42 82 

0117 

End of flow 

4,770,000 

12 71 

42 59 

0124 

Postmeostru il (5 div»* 

after flow ) 4,350,000 

12 M 

41 33 

0129 

Intcrmenstnial 

4,380,000 

12 92 

4 i ,1 

0124 


Subject 9 





Period — 3 davs m duration 




Quantity — exeessn e 




Fust day of flow 

3,940,000 

13 24 

44 38 

0141 

Middle of don 

3,080,000 

1215 

40 71 

0144 

End of How 

3,900,000 

12 24 

41 06 

0154 

Postmen^trual (5 di\s after flow) 4,640,000 

1319 

44 IS 

0144 

Intermenstrual 

4,890,000 

14 52 

4S 66 

0137 


Subject 10 





Period — 4 davs m duration. 




Quantity — lightly exeev 

«no 



First day of How 

4,450,000 

13 56 

45 44 

0127 

Middle of flow 

4,030,000 

!«> 21 

44 27 

0125 

End of flow 

4,420,000 

12 78 

42 S4 

0133 

Postmenstrual (5 days after flow) 4,350,000 

13 23 

44 33 

0143 

Intermenstrual 

4,4S0,000 

13 39 

44 87 

0134 


JLiciage for all subjects 



First day of Hon 

4,580,000 

13 30 

44 3S 

01351 

Middle of flow 

4,480,000 

1 i 06 

43 76 

0 1345 

End of flow 

4,470,000 

12 96 

43 45 

0 1415 

Postmenstrual (5 dajs 

after flow) 4,560,000 

13 01 

43 59 

01452 

Intermenstrual 

4,470,000 

13 28 

44 51 

01365 

The averages of the eiytluocyte counts likewise show only small vana~ 

tions, the diffci ence 

between the highest and 

lowest of the axexage 

counts 

being 110,000 





Looking at the subjects individually thei 

e is atso 

a lemaikably 

? small 


variation iu blood non tallies In the majonty of the subjects the e\ti ernes 


of variation did not exceed 2 nig and in eveij case except one, the variation 
was less than 4 mg of iron and less than 1 gm of hemoglobin pei 100 e e of 
blood Duckies and Ehehjem 17 have leceutlr imported an aveiage hemo- 
globin variation of 0 94 grains dui mg the menstrual cycle m a series of seven 
women It appeals that the individuals showing the most appieeialde chops 
m blood iron during the flow aie those who have lost the laigest amounts of 
blood dui mg then menstrual period The blood loss m menstruation may be 
considerable, as has recently been shown by Baiei, Fowlei, and Baldndge 18 
Then icsults, based on determinations made diuing mensti uation m 50 noi- 
mal women, indicate that the blood loss vanes from 3 84 to 78 40 mg of iron 
pei mensti ual penod Assuming that the non was demed entnely from the 
hemoglobin, which assumption is coueet for all piactical purposes, these 
figuies represent 1146 to 23 403 grams of hemoglobin lost per period, which 
is roughly equivalent to 9 39 to 207 28 e c of blood, with an aveiage of 36 70 
c c loss pei mensti ual penod 
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It seems correct to assume that in most individual cases and in averages 
of a representative number of cases, the iron, hemoglobin, and erythrocyte 
values show no decided waves coinciding with phases of the normal men- 
strual cycle. In a minority of cases where the periodic blood loss is far 
greater than the average, there may be an appreciable lowering of the blood 
iron and a mild anemia. The fact that Reich and Green 11 found no increase 
in the number of reticulocytes after the menstrual flow need not be considered 
contradictory to the finding of an occasional lowered blood iron, because the 
anemia in such instances is too mild and transitory to demand increased 
hematopoiesis to offset it. 

The blood copper values show comparatively little change during the 
menstrual cycle. The averages disclose a very small increase in blood copper 


Table n 


CASE NO. 

RELATION TO ONSET 

OP 

MENSTRUAL FLOW 

COPPER, MG. 
PER 100 C.C. 

IRON, MG. 
PER 100 C.C. 

RED CELLS PER 

C. MM. 

HEMOGLOBIN,* 

Git. 

PER 100 C.C. 

i 

20 hours before 

0.134 

44.87 

4,480,000 

13.39 


| 5 days after 

0.143 

44.33 

4,352,000 

13.23 

o 

14 hours before 

0.150 

44.35 

4,760,000 

13.24 


14 days after 

0.147 

45.2S 

4,830,000 

13.51 

3 

24 hours before 

' 0.127 

43.54 

4,768,000 



14 days after 

0.133 

42.44 

4,672,000 

12.60 

4 

2 hours before 

0.120 

43.77 

4,480,000 

13.06 


14 days after 

0.130 

45.67 

4,224,000 

13.63 

5 

20 hours before 

0.129 

46.92 

4,576,000 

14.01 


14 days after 

0.121 

47.10 

4,832,000 

14.06 

0 

16 hours before 

0.149 

44.27 

4,290,000 1 

13.21 


14 days after 

0.137 

45.09 

4,608,000 

13.45 

7 

8 hours before 

0.125 

41.88 

4,480,000 



14 days after 

0.148 

43.41 

4,360,000 

| 12.95 


•Hemoglobin calculated from the Butterfield factor 1 ' by the formula mg. of iron per 100 
c.c. blood divided by 3.35 equals grams of hemoglobin per 100 c.c. blood. 


at the end of the period of flow and in the postmenstrual phase, but the in- 
crease is too slight to justify the existence of hypercupremia. At its highest 
it is well within the physiologically normal average range previously estab- 
lished in our series on normal adults. 13 In Case 3 the copper values were 
somewhat increased. This subject, however, had the lowest blood iron in the 
group, the figure falling below 40 mg. per 100 c.c. of blood, and indicating a 
mild anemia. We have previously shown 13 that in anemia the blood iron goes 
down and the blood copper rises. Hence the increased copper in the above 
case is very likely due to the anemia and probably has no special relationship 
to menstruation. 

Sarata 19 has reported in 4 cases a very marked increase in copper > n 
blood from women taken within twenty-four hours preceding the onset of 
menstruation as compared with samples taken midway between menstrua^ 
periods. We have accordingly performed another series of analyses on 3 
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small group comparing the copper and iron values of blood samples taken 
less than twenty four houis preceding the onset of menstruation with sam 
pies taken in the ml ei menstrual peuod The lesults are lecoi tied m Table II 

On the basis of the 7 eases cited heie no appreciable change can be 
noted in either the blood copper 01 iron in a comparison of values on the same 
subjects taken m the twenty fom hour period preceding menstruation and m 
the intei menstiual period 

SUM VARY 

Blood iron and coppei determinations, red cell counts and hemoglobin 
determinations were made on a series of women m ’various petiods of the 
menstrual cycle 

No significant changes could be noted which coincided with any definite 
phase of the menstiual cycle, although a slight decrease in iron and hemo 
globm was noted in the period of menstiual flow followed bj a slight rise in 
blood copper in the postmenstiuai period "We have found no increase in 
blood copper within the tventj fom hours preceding the onset of menstruation 
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THE INFLUENCE OF TUE QUANTITY OF SERUM BILIRUBIN ON 
TIIE TYPE OF VAN DEN BERGH REACTION * 


Raymond Gregory, Ph.D., M.D., Washington, D. C., and 
Marie Andersch, Ph.D., Philadelphia, Pa. 


M UCH work has been done to explain the difference in the behavior of the 
serum bilirubin of hemolytic jaundice and that of obstructive jaundice 
with the van den Bergh reaction. 

In general the attempt has been made to show that the two types of reac- 
tions could be explained by differences in the chemical or physical state of 
the bilirubin in the two types of jaundice. Van den Bergh 1 himself proposed 
these two possibilities. As to chemical differences, van den Bergh 2 and An- 
drewes 3 have shown that the serum bilirubin giving the direct reaction oxi- 
dizes more easily than the serum bilirubin giving the indirect reaction. Col- 
linson and Fowweather 4 believe from their work that the bilirubin giving the 
“direct” reaction is probably an ammonium salt of bilirubin, while the “in- 
direct” type of bilirubin is the free acid. Barron 5 was unable, however, to 
confirm their experiments. 

Regarding differences in the physical states of the two types of bilirubin, 
van den Bergh 2 found that the “direct” bilirubin was more easily adsorbed 
by protein precipitated by alcohol than is the case with the “indirect” bili- 
rubin. Grunenberg® has reported differences in the chloroform solubilities of 
the bilirubin occurring in the two types of jaundice. Hoover and Blanken- 
horn 7 and Lesclike 8 have reported that the bilirubin of obstructive jaundice 
differed from that of hemolytic jaundice in being readily dialyzable through 
collodion membranes. Gregory and Andersch 9 have reported experiments 
which show that neither the serum bilirubin of obstructive jaundice nor the 
bilirubin which has passed through the liver cells (gall bladder bile) or 
through the kidney is filtrable or dialyzable through collodion membranes 
which will not permit the passage of protein. 

Working with xanthochromic spinal fluid, Vaughan and Hubbard 10 con- 
cluded that the type of reaction depends upon the quantitative relationship 
between the pigment and protein. They found with material of low protein 
concentration that when the bilirubin exceeded 0.3 mg. per cent the van den 
Bergh reaction became direct. They believe, therefore, that it is unnecessary 
to consider that passage through the liver cells is the determining factor 
which changes the “indirect” to the “direct” type of bilirubin. 

Some of our experiments have yielded results which we believe show that 
the quantity of the serum bilirubin plays no part in determining whether the 
bilirubin will give the direct or the indirect type of van den Bergh reaction. 

♦From Department of Medicine, State University of Iowa. 

Received for publication, August 14, 1937. 
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METHODS 


Blood samples ime obtained fiom the coids of 11 babies at biitli These 
bloods weie ana3jsed foi senim bihiubm according to the Gibson and Good- 
lich modification 11 of the van den Beigh xeaction Most of the babies were 
obseived foi thiee days, and a unne specimen obtained tlnee to the days 
after birth 


Gall bladdei bile obtained at autopsy uas filteied and diluted -swth pooled 
seium, to make a senes of sen containing from 1 8 mg per cent (the diluting 
serum, ian den Beigh indirect) to 12 5 mg pel cent of bilnubni These sera 
uere analysed by the quantitative van den Beigh test as modified by Gibson 
and Goodrich 

Table I 


Cf INTCAIi 
BABY JYUVDICE 

\ AN DEN BERGH TYPE Of 

MG % Y AN DEV BERGH 

COLOR OP URINE “>*£«* °" 

0 

■h 

26 0 

Indirect 

Straw colored 

Negative 

G 


9 6 

Indirect 

Straw colored 

Negative 

E 


12 2 

Indirect 

ater clear 

Negative 

W 

+ 

13 0 

Indirect 

Straw colored 

Negative 

La 

+ + 

28 3 

Indirect 

Straw colored 

Negative 

K 


26 2 

Indirect 

Straw colored 

Negative 

S 

+ 

22 3 

Indirect 

Straw colored 

Negative 

L 


76 

Indirect 

Straw colored 

Negative 

Ma 


28 

Indirect 

Straw colored 

Negative 

W 


114 

Indirect 

Straw colored 

Negative 

M 


18 5 

Indirect 

Straw colored 

Negative 

Table II 


SERUM DILUTION - 


% YN DEN BERGH 

MO % 

TYPE Of* 

VAN DEN BERGH 


Pooled serum 


19 


Indirect 


1 


30 


Direct 


2 


4 1 


Direct 


3 


52 


Direct 


4 


62 


Direct 


5 


72 


Direct 


G 


80 


Direct 


7 


94 


Direct 


S 


10 2 


Direct 


0 


112 


Direct 


10 


12 5 


Direct 


Sera were prepared as follows a few drops of altered bile were added to the pooled serum 
This resulted in a serum which gave a dnect van den Bergh of 1° 5 mg- per cent Sera 1 to 
10 were obtained by diluting: this with the pooled serum with van den Bergh of 1 8 indirect 


RESULTS 

Om results aie listed in tlie accompanying tables Reference to Table I 
shows that bilnubm of the serum of coid blood gives unusually high values 
foi liiduect van den Bergh reaetious With the exception of babies G, W, 
and K, whose coid blood seium gave a veiy faint tiace of color with the 
“dnect” proceduie, all of the values obtained were of the “indirect" type 
In Table II is shown the results of subjeetmg serum dilutions of filteied 
bile to the van den Beigh test All of these diluted aud “aitificially” jauu 
diced seia gave dnect van deu Beighs, with values rangiug fioni 3 0 to 12 5 
mg pel cent 
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A van den Bergh value as high as 28.8 mg. per cent “indirect” in the 
cord blood and as low as 3.0 mg. per cent “direct’ 7 in artificially jaundiced 
sera, allows one to conclude that the results of Vaughan and Hubbard on 
spinal fluid are not applicable to blood. 

"VVe did not estimate the serum proteins on the cord blood. Peters and 
Van Slyke, 12 quoting Bakwin and Rivkin 13 and Mello-Leitao, 14 state that the 
serum of infants “contains considerably less protein than that of adults.” 
Although neither of the original papers dealt with cord blood of newborns, 
blood from babies as young as twelve days was analysed for protein. 

Assuming that these low plasma proteins occur in cord blood of new- 
borns, it invalidates further the conclusions of Vaughan and Hubbard so far 
as blood bilirubin is concerned. In as much as it is their conclusion that the 
greater the amount of bilirubin in proportion to the protein in solution, the 
more likely a direct van den Bergh reaction will result. 

The question naturally arises as to why the van den Bergh reaction of 1.8 
mg. per cent “indirect” of the pooled sera became “direct” after the addi- 
tion of the gall bladder bile. The nature of the substance in bile responsible 
for this is being further investigated. 

CONCLUSIONS 

The quantity of bilirubin in serum is not the factor which determines 
whether it will give the “direct” or “indirect” van den Bergh reaction. It 
appears unlikely that the quantitative interrelationship between serum bili- 
rubin and protein is the determining factor. 
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ELECTROCARDIOGRAPHIC STUDIES DURING ANESTHESIA WITH 
INTRAVENOUS BARBITURATES* 


P P Volpitto, M D , iNi> B A j\I irangoni, M D , New York, N Y 


T OXIC effects fiom anesthetic chugs are dramatically displaced when the 
lespnatoij oi cn culatoiy functions aie seiiously distuihed A number 
of proeedtues foi piomptlj lestoung these ntal activities to normal have 
been advanced The anesthetist is not without adequate methods to contend 
with lespnatorj anesfc blit is affoided little security with Ins efforts when 
confronted with se\eie caidiac disturbances The inability to effect a favoi 
able result foi not a few of these patients has focused attention upon the 
causes of such complications Consequently, the effects of vanous anesthetic 
agents on the heait have been the subject of many leceut investigations 
Kurtz and his associates 1 lepoited an exteusrve clinical study of the elec 
trocaidiogiaphic changes during anesthesia with most of the anesthetic 
agents m common use Airliythmias and other caidiac irregularities weie 
not uncommon Sinulai studies have been completed m othei climes, 2 3 but 
the changes during anesthesia from the mti a venous use of soluble baibituric 
acid det natives ha\e not been included 

Grubei 4 fizst piesented the lesults from electiocardiographic studies with 
baibituuc acid dei natives In discussion at the annual Congress of Anes- 
thetists, Octobei, 1936, he leported pieliwmary obseivations which indicated 
that the thio derivatives of baibituric acid employed as anesthetic agents con 
sistently pioduced caidiac megularities in laboratoiy animals These dis- 
tui bailees were accentuated if the thio baibiturates weie combined with moi 
plnne Baibiturates which did not contain a sulfui ladical pioduced no such 
caidiac disturbances Since then Giubei has studied this phenomenon more 
extensnelj and has found a sumilai reaction m piactically every instance for 
diffeient species of laboiaton animals Kohu, woikmg m the experimental 
division of the Abbott Laboiatones, found no constant electiocaidiogiapluc 
changes m animals anesthetized with sodium thio pentobarbital 5 Reme and 
otheis recently lepmted electiocaidiogiapluc studies duimg peniocton and 
evipan anesthesia m animal experiments 6 Thej found alterations m the 
electrocardiogram dunug anesthesia with these agents, but attributed the 
changes to anoxemia lather than to the anesthetic agents Hafkesbrmg and 
MacCalmont 7 studied electrocaidiographic changes duimg anesthesia with 
nembutal, amytal, and baibital m the dog and cat They obsemed no out 
standing uregulaiities in caidiac lhythiu oi conduction 


•From the Departments of Anesthesia and Therapeutics !New \ork University 
Medicine and the Third Surgical and Medical Divisions Bellevue Hospital 
Received for publication August 1 6 1937 
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The increasing popularity of intravenous anesthesia with the barbituric 
acid derivatives, especially the tliio derivatives, and the electrocardiographic 
changes observed in laboratory animals warranted a clinical study by means 
of the electrocardiogram while these drugs were employed. 

The drugs used in this study were sodium tliio-pentobarbital (pentothal 
or sodium, tlnonembutal) , sodium isoamyl ethyl thio-barbiturate (sodium tliio- 
amytal),- and sodium N-methylcyelohexenyl-methyl barbituric acid (evipal 
soluble). The latter two were employed in 10 per cent aqueous solution. A 
5 per cent aqueous solution of pentothal was used. There was a total of 17 
anesthesias for 12 patients. Three of the patients were anesthetized at dif- 
ferent times with different agents. 

Patients were chosen at random from a general surgical ward and had 
only the routine physical examination and laboratory study. The surgical 
procedures were of a minor nature but required obtundation of pain (e.g., 
removal of a painful dressing or manipulation of arthritic extremities). 
Guedel's signs of anesthesia were followed for the classification of degrees 
of narcosis. 

In eight cases preanesthetic medication with morphine sulfate % to % 
gr. (0.0075 to 0.015 gm.) or atropine %.-, 0 to % oo gi'- (0.0004 to 0.0006 gm.) 
or a combination of these two drugs was given subcutaneously one hour be- 
fore anesthesia. Ephedrine sulfate and adrenalin hydrochloride were given 
intravenously to effect (rise in systolic blood pressure and an elevation in 
pulse rate) at the height of the anesthesia in an attempt to sensitize the myo- 
cardium to any possible minimal effect of the anesthetic agent on the heart. 
Seven cases received no drugs other than those used to produce narcosis. 

Studies were completed by securing a preliminary or normal electro- 
cardiographic tracing, using the three leads. The barbiturate was then given 
intravenously until surgical anesthesia was obtained while Lead II was con- 
tinually being recorded. Tracings of Lead II were completed for a short time 
after the height of anesthesia was reached and in some cases during the sur- 
gical procedure. All three leads of the electrocardiogram were taken during 
recovery until the patient had reached the status of rational response to 
questioning. 

The cases in which pentothal was employed demonstrated by electrocar- 
diographic tracings only a slight increased heart rate. There were no QHS 
or T-wave abnormalities. 


CASE REPORTS 

G. P., (Pig. 1), a fifty-two-year-old male. History and physical examination were es ‘ 
sentially negative, except for local surgical condition (hemorrhoids). On admission, pat ient 9 
blood pressure was 110/60, pulse rate SO, tV.B.C. 9,500, E.B.C. 4,500,000, hemoglobin So P er 
cent. Pentothal was given on two successive days to facilitate changing a painful posthe® 01 
rlioideetomy dressing. I’ or the first anesthetic no preliminary medication was employe'b tat 
for the second, morphine sulfate 14 gr. (0.015 gm.) was administered an hour before an 


*Parke, Davis & Co., Detroit, Mich. 
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csthesia. An electrocardiogram, prior to anesthesia, repealed a right bundle branch block 
with a deep S wave in Lead I and a QRS of 0.32 second. No appreciable change occurred in 
the bundle bianch block or the P-R interval during anesthesia on either occasion. The only 
recorded dilTeience was a slight and temporary increase in pulse rate. 

A. C. (Fig. 2), a white male, fifty years of age, studied one month after operation for re- 
lief of acute intestinal obstruction. There was a well functioning ileostomy. Patient's history 

Lead I Lead II Lead III 



Lead I 


Fig. I. 
Lead II 


Lead III 


Fig. 2. 



and phjsic.ll condition essentially negative, except for the local surgical condition and a mod 
crate secondary anemia. Blood pressure 340/70, pulse rate 88, temperatuie (rectal) 9.9 4° F, 
R.B C 3,000,000, W.B.C. 14,000, hemoglobin 80 per cent. One and one half hour* prior to 
anesthesia, morphine sulfate 1/0 gr. (0.01 gm.) was given subcutaneously. The blood pressure 
was 310/60 and the poise rate 70 immediately before anesthesia. Two hundred and fifty 
milligrams of pentothal were sufficient to induce surgical anesthesia. At the height of 
narcosis one minim of epinephrine hjdrochlonde f 1/1000) in 1 c.c. of sterile «aline was given 
intravenously. Within forty-five seconds the blood pressure increased from 110/70 to 380/00 
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and the pulse rate from 70 to 124. Five minutes later the blood pressure was 90/50 and 
the pulse rate 7S. During the entire period of anesthesia, there were no changes in the 
electrocardiographic tracings other than an increase in the heart rate. 

J. M. (Fig. 3), a fifty-year-old white male. History and physical examination essen- 
tially negative, except for a painful hypertrophic arthritis of the right wrist. Temperature 
was 99° F., pulse rate 80, blood pressure 150/90, It.ll.C. 3,900,000, AV.B.O. 10,500, hemoglobin 
90 per cent. No premedication was given. At onset of anesthesia the blood pressure was 
160/100, pulse rate 90. Six hundred milligrams pentothal were used to produce the desired 
anesthesia. This was followed immediately by the intravenous administration of one and one- 
half minim adrenalin (1/1000) in 1.5 c.c. of normal saline. One minute later, the blood 
pressure reached a maximum height of 195/105. The pulse rate was then 120. In eight min- 
utes the blood pressure was 145/95 and the pulse rate 96. During this interval, the arthritic 
wrist was manipulated. Throughout the entire procedure the electrocardiogram demonstrated 
no change except an increased heart rate. 

Lead I Lead II Lead III 


-- - -j - 



Fie. 3. 


Eight electrocardiographic studies were completed during the intra- 
venous administration of thio-ethamyl. The electrocardiograms revealed no 
changes in the QRS complex, P-R interval, or T-wave. There was noted only 
an increase in heart rate. 

E. M. (Fig. 4), fifty-two-year-old white male. History and physical examination en- 
tirely negative, except for local surgical condition, cellulitis of the right foot, which had keen 
incised and drained two days previously. Temperature 10T F., R.B.C. 4,200,000, W.BX- 
20,100. Blood pressure 100/100, and pulse rate 80 before anesthesia. No premedication « a3 
employed. Electrocardiograms before anesthesia revealed a regular sinus rhythm with veil 
tricular premature contractions and coupling. The QRS was slurred in Leads II and O ■ 
Five.lihndred milligrams of thio-ethamyl were given intravenously to produce surgical anc-’ 
thesia. ILead II of the tracing, taken during induction, showed a rate increased to lOdj * )!lt 
the ventricular premature contraction and coupling remained unchanged for four niinut« 
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during tlie anesthesia and then suddenly disappeared and a normal rhjthrn was observed 
during the remainder of the anesthesia and throughout the ieco\ery period. There were no 
changes in the QRS or P-R interval. 

M. M. (Fig. 5), colored female, aged thirty four jears. History and physical examina- 
tion were essentially negative, except for the local surgical condition. A human bite on the 
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Vft Uvuvfth had. boon Vnorsod wad dtamed owe day before. Blood ww& 1T3/&T, yulse 

rate 84, tempcratuie 98.4° F. No preliminary medication was gUen. Twehc hundred 
fifty milligrams of tliio ethamjl were required to produce surgical anesthesia. Blood I’rt'p'unji J 
was then recorded 112/70, pul*e rate 120. Twelve and one half milligrams of cpU^tme 
sulfate in 3 c.c. of sterile water were injected intravenously. Witlnn forty seconds tli/rentas 
an increase in blood pressure to 135/83. Three and one half minutes later the blood pr^fcTej"" 
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ivas at tlie original level. Daring this interval drains in the infected thumb were replaced. 
The electrocardiogram revealed no abnormalities at any time during the procedure except an 
early, transient tachycardia. 

E. M. (Fig. G), white male, aged fifty-two years. History of chronic alcoholism. Ad- 
mission for cellulitis of the right forearm. Temperature 98.S° F., pulse rate 90, blood pressure 
115/80. R.B.C. 3,730,000, W.B.C. 12,900, hemoglobin. 65 per cent. Patient received sub- 
cutaneous morphine sulfate 1/6 gr. (0.01 gm.) and atropine 1/150 gr. (0.0001 gm.) one 
hour before anesthesia. Seven hundred milligrams of thio-ethamyl produced surgical anes- 
thesia. Blood pressure was 110/75 and pulse rate 90 at this time. Twenty-five milligrams of 
ephedrine sulfate diluted with 10 c.c. of sterile water were given intravenously within two 
minutes. Blood pressure was then 110/85 and the pulse rate 100. Lead II of electrocardio- 
gram taken during and after the procedure did not deviate from the normal. 

In the same manner three patients were given evipal soluble intravenously to produce 
surgical narcosis. The first received no premedication, the second received morphine 1/6 gr. 
(0.01 gm.) as a preliminary sedative, the third morphine sulfate 1/6 gr. (0.01 gm.) and 
atropine 1/150 gr. (0.0001 gm.). Electrocardiographic tracings in these three cases were 
normal. 


Lead I Lead II Lead III 



Fig. 6. 


Iu every instance -where atropine was employed as a preanesthetic did? 
in conjunction with the barbiturates, the return of the ventricular rate to 
normal was delayed. 

SUMMARY 

In seventeen clinical trials the electrocardiogram revealed no deviation 
from the normal in the QRS, P-R interval, or T-wave when either sodium tluo* 
pentobarbital (pentothal), sodium isoamyl ethyl thio-barbiturate (sodium tluo- 
ethamyl), or sodium N-methyleyclobexenj-l-methyl barbituric acid (evipal 
soluble) was employed intravenously to produce surgical narcosis. 

Preliminary medication with morphine sulfate, with atropine or with the 
two combined, affected the heart by prolonging an increased rate. Patients 
receiving atropine showed this eft'eet constantly. 

Epinephrine hydrochloride or ephedrine sulfate given intravenously ,a 
small amounts at the height of thio-barbiturate anesthesia did not precipitate 
cardiac irregularities. 
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Caidiac megulautics already piesent weie not alteied by tlie drugs used 
in tins investigation 

This investigation supported by a giant fioni Parke Davis L Co Detroit Midi was 
completed tinier the direction of Dr Yrthur C DeGriff Department of Therapeutic* and 
Di E A Rovenstino Dep irtment of Anesthesia 
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THE INCIDENCE OP TUBERCULOSIS IN A NEW YORK CITY 
DIABETIC CLINIC* 


Elaine P Ralli, M D , ynd Israel Steinberg, M D , New York, N Y 


I N RECENT yeais tlieie bate been au mcieasiug numbei of repoits on the 
association of pubnonaiy tubeieulosis and diabetes The papei by Root 1 
m 1934 leviews the hteiatiue so thoioughly that it seems uunecessaij to 
lepeat what lie has aheady said Since then a numbei of othei ai tides have 
appealed on the subject 2 6 King 7 Ins pointed out that, although tubeieulosis 
complicating diabetes has deci cased duiing the past fifty yeais, it is still 
appi oxnnately the times moie tiequent in diabetics than in the population 
as a whole Most of the lepoits have come fiom tubeieulosis sanatonums 
We lia\e studied the occunence of tubeieulosis m the diabetic patients at 
tending the Diabetic Clinic of the Thud Medical Dmsion (New Yoik TJmver 
sity), Bellevue Hospital, and the Diabetic Clinic of New Yoik University 
College of Aledicine The total numbei of diabetics attending these clinics 
is, at piesent, 748 The observations were made over a period of seven years 
Of the 748 patients, 33 had active pulmonaiy tubeieulosis, an incidence 
of 4 3 pei cent Table I gives the sex and age of these patients, the time of 
onset of the diabetes and the tubeieulosis, and the diets and amounts of 
insulin needed Thu teen of the patients weie females, twenty one weie males 
The age at winch the onset of tubeieulosis occuned vaned fiom nineteen to 
seventy nine yeais, seventeen weie undei fifty jeais of age Excluding the 

•From the Diabetic Clinics of tlu. T1 htl Melu-al Division (New loilc University ) Bellevue 
Hospital and the New York University College of Medicine Clinic 
Received for publication Yugust 19 1*^37 
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one patient who was seventy-nine, which seems to us exceptional, the average 
age was 47.8 years. This is a somewhat higher age incidence for the onset of 
tuberculosis than occurs in the population as a whole. In 29 cases the onset 
of the diabetes preceded, as far as we could ascertain, any signs or symptoms 
of tuberculosis. In 3 cases the diagnosis was made simultaneously. The diets 
used in these patients were high in carbohydrate, moderate to high in fat, 

Table I 

Clinic Diabetic Patients With Tuberculosis , 


CASE 

NO. 

l 

1 SEX 

l 

AGE 

DIAG- 
NOSIS 
OP DI- 
ABETES 

| DIAG- 
[ NOSIS 
OF 
! TBC. 

DIET 

CPF 

DAILY 

IN- 

SULIN 

UNITS 

CLASSI- 
FICA- 
TION 
OF TBC. 

COURSE 

i 

F 

31 

1929 

1928 

150-70-140 

20 

III-C 

Died, 1930 

o 

F 

43 

1921 

1929 

140-60- 90 ' 

35 

III-C 

Died 

3 

F 

19 

1928 

1929 

125-60-130 

15 

II-C 

Sanatorium 

4 

A 

39 

1927 

1930 

100-75-120 

30 

III-C 

Died 

5 

F 

33 

1929 

1930 

150-65-115 

27 

III-B 

Died 

6 

F 

5S 

1917 

1930 

200-90-105 

10 

III-B 

Oleothorax— doing 
well 

7 

M 

02 

1928 

1930 

180-70- 85 

15 

III-C 

Died — perforated 
gastric ulcer 

S 

11 

62 

1926 

1930 

150-64-100 

10 

II-B 

No follow-up 

9 

F 

48 

1924 

1930 

130-04-100 

15 

III-C 

Died 

10 

M 

4S 

1927 

1930 

150-05-120 

10 

III-B 

Died 

11 

F 1 

23 

1929 

1931 

280-77-195 

95 

III-C 

Died 

12 

U 

02 

1930 

1931 

150-00-100 

40 

III-C 

Died 

13 

M 

50 

1920 

1932 

215-70-100 

4S 

I-A 

No follow-up 

14 

M 

19 

1929 

1933 

200-05- 85 

120 

II-B 

No follow-up 

15 

11 

40 

1932 

1933 

150-70- 85 

3S 

III-C 

Died 

10 

11 

51 

1930 

1933 

350-80-120 

95 

IH-B 

Prognosis poor 

17 

It 

40 

1930 

1934 

250-90-110 

75 

III-B 

Prognosis poor 

IS 

F 

48 

1933 

1934 

180-70- So 

20 

II-B 

Sanatorium 

19 

11 

05 

1933 

1934 

200-75- 05 

10 

III-B 

Prognosis poor 

20 

11 

50 

1931 

1934 1 

300-90-100 

IS 

III-B 

No follow-up 

21 

F 

4S 

1917 

1930 

150-65- So 

25 

II-A 

Arrested 

22 

F 

52 

192S 

1934 

200-65- 85 

35 

III-B 

Prognosis poor 

23 

F 

01 

1931 

1934 ' 

150-65- 85 

35 

III-B 

Died 

24 

H 

40 

1935 

1935 

250-05- 85 

55 

III-B 

Prognosis good 

25 

F 

20 

1929 

1935 

300-65-130 

70 

III-C 

Died 

20 

11 

51 

1930 

.1923 

200-65-120 

40 

II-A 

Arrested 

27 

11 

69 

1933 

1930 

150-65- 85 

12 

I-A 

No follow-up 

2S 

11 

40 

1934 

1930 

325-80- So 

105 

III-B 

(Sanatorium 

29 

11 

79 

1934 

1930 

200-70- So 

20 

III-C 

Died 

30 

11 

04 

1927 

1930 

180-70- 85 

00 

II-A 

; Arrested 

31 

11 

5S 

1930 

1936 

180-05- S5 

50 

I-A 

Arrested 

32 

F 

46 

1934 

1935 

250-05- 85 

100 

III-A 

Arrested 

33 

11 

32 

: 1931 

1931 

250-70-100 

G5 

III-B 

Prognosis poor 


and with a protein intake of 65 to 85 grams. All but one patient required 
insulin, and twenty-two of them required more than thirty units daily. 

On admission the tuberculosis classification, according to the National 
Tuberculosis Association criteria, was as follows: 

Stage I 3 cases 9.0 per cent 

Stage II 7 cases 21.0 per cent 

Stage III 23 cases CS.9 per cent 

Treatment of the Tuberculosis . — Ten of the patients received pneumo- 
thorax. Two had, in addition, pneumolyses which were not successful. I 11 ° ue 
ease there was hemoptysis which could not he controlled by pneumothorax or 
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pluenicotomy, and the patient finally died of a bionchiogemc spiead Five of 
the patients dining then hospital period, left against advice, and v\e have been 
unable to obtain any fuither mfoimation about them 

Cow sc — Of the 33 patients observed, 13 have died since they developed 
tubeiculosis Ten no longer attend the clime, but as far as we know aie 
still ali\e Of the remaining 10, 5 aie now attending the diabetic clime, hav 
mg been tieated successfully for then tubeiculosis The remaining 5 aie at 
piesent m sanatonums Tlnee of the five patients attending the clinic are 
considered inactive 

Treatment of the Diabetes — -The combined incidence of these two diseases 
is mtei estmg because of the effects of diabetes on the general nutrition of the 
individual and because of the nnpoi tance of nutrition in tubeiculosis Dia- 
betes, disturbing as it does not only the caibohydiate, piotem, and fat metab 
olism of the mdiv idual, but also the metabolism of calcium, phosphorus, and 
certain of the vitamins, would natuialty influence the course of a elnomc in 
fectious disease, such as tubeiculosis In consideimg the diabetic with tubei 
culosis, paiticulai attention should be paid to the geneial state of nutrition 
of the individual and effoit made not only to contiol the diabetes, but to 
piovide the patient with a diet adequate m eveiy lespect It is our policy in 
ti eating the diabetic patient with tubeiculosis to gi\e a diet which is ample 
m calories (2,500 to 3,000) The piotem content aveiages fiom 65 to 85 
giams, the caibohy diate fiom 150 to 300 giams, and the lest of the diet is 
made up with fat In oidei to assure an adequate amount of vitamin A, part 
of this fat is given in the form of cod livei oil In Mew of the high blood 
caiotene that has been lepoited m diabetics, 8 9 particularly when fed caro 
tene, it seems wiser to give Mtamm A as such ratliei than as its precursor 

As the tubezeulous diabetic is apt to be a seveie diabetic, we have found 
it advisable to feed the individual four times in twenty foui hours, lather 
than the usual tlnee meals, as the latter leaves the patient with no outside 
soiuee of eneigy foi a penod of fomteen houis, during which time he would 
be foiced to bum Ins bodv stoies Insulin is given with each feeding in 
amounts sufficient to keep the patient approximately sugar fiee, and always 
acetone fiee "We adv lse the patients to eat at 8 a vi , 1 p vr , 6 p vr , and 11 p vi 

It is equally important that the intake of fluid and salt should be ade- 
quate Diabetics become dehydrated veiy readilv, paiticulaily m the pres- 
ence of an infection "We, therefore, advise the patients to dunk ample 
amounts of vvatei and to take a slight excess of salt Normally an individual 
takes m approximately 4 giams of sodium chloride as such daily In the 
seveie tubei culous diabetic this should be mei eased to 6 giams a day oi more 
if necessaiy An adequate intake of calcium is assuied by having the patient 
take at least tlnee glasses of milk daily 

EXA WILES or CLINIC C\SES 

X rays me shown on *1 of the clinic cases followed The fir t of these, Ca«e 14, a nine 
teen vc ir old boy, four yeirs ifter developing diabetes was found to luve minimal tuber 
euloua infiltration when admitted to the hospital absolute rest was advised, but as the 
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Pig-. I. — Case 14. 


N-ray taken Jan. 9, 1933. N-ray taken Jan. 29, 193G. 

Early x-ray showing minimal degree o£ tu- Extension of uiberculous process to the thirl 
bereulous infiltration at right apex. right anterior rib area. 



Pig. 2. — Case 8. 


X-ray taken Sept. 11, 1935. 
Widespread cavitation in upper third of right 
lung field. with bronchiogenic spread to the 
base. Bronchiogenic spread in left midlung 
fleld with a small cavity. 


X-ray taken Feb. 11, 1936. 

Right hydropneumothorax with marked dis- 
placement of heart and mediastinum to u 
left. (Spontaneous bronchopleural nsiu"* 
present on this side.) Widespread tubercuuw 
bronchiogenic spread throughout left side. 
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patient was unruly he left the hospital against advice A later xray «bows a spread of 
the lesion, although the sputum was still negatne He was finally persuaded to go away to 
a sanatorium 

Case 8 — V female, aged twent) six years, with a hist or) of diabetes of six > ears ’ dura 
tion She had never cooperated m the treatment of her diabetes and had been admitted fre 
queatly m diabetic letosis After an absence from the chmc of four months ‘die was ad 
mitted to the hospital m profound ketosis and at this time was found to have advanced tuber 
culosis Treatment consisted of pneumothorax on the right, although the le ion was bilateral 
Pneumolysis was done but was unsuccessful, and the patient finally died 

C \se 24 — A fort) six year old male developed diabetes and tuberculosis apparenth it 
the same time When, lie was first seen, there was a large cavity m the left midlung field 
Pneumothorax was given and the patient’s course was satisfactory the sputum becoming 
negatne He now attends the diabetic clinic and is receiving pneumothorax 

Hospital Group (Table II) —Dux mg the peuod of time that these patients 
\\ eie obseived m the climes, patients with diabetes and tubei culosis, who had 



Fig 3 — Case 24 

Kray taken Dec 30 1035 X. ra> taken Much IS 103 < 

Huge ca\lt> in upper third of lung fiell with Idequate pneumothorax collapse on tic left 
bronchiogente dissemination from apex to 
fourth anterior rib 

never been pieviously treated in the clinic, weie admitted to the Thud Medical 
Division (New Yoik Umveisity), Bellevue Hospital These patients weie eithei 
unawaie of then diabetes, oi the diagnosis having been made, had not both 
eied with any tieatment Ihe total number of such patients fiom 1929 to 
1936 was 21 The total numbei of diabetic patients admitted to the Thud 
Medical Division dui mg this same time was 986, giving a 25 pci cent mei 
deuce of tubeiculosis m the gioup of diabetic patients All weie m Stage III, 
fai advanced tuberculosis, when admitted The average age was 18 3 yeais 
All but 3 were ovei thnty yeais of age In every case theie was knowledge 
ot the diabetes befoie the tubeiculosis Six of the patients became aw die of 
the existence of both diseases when they enteied the hospital In 11 patients, 
ilthough dnbetic symptoms weie pieseut befoie admission, tieatment for 
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both diseases began only after hospitalization. Of the 21 patients, 14 have 
died, and 2 are still in sanatoriums; one, although quite sick, attends the 
clinic. There are no follow-up records on the other four. 

Table II 

Nonclinic Diabetic Patients with Tuberculosis Admitted to the Hospital 


NAME 

SEX 

AGE 

DIA- 

BETES 

DIAG- 

NOSED 

TBC. 

DIAG- 

NOSED 

DIET 

CPF 

DAILY 

IN- 
SULIN 1 
UNITS 

TBC. 

CLASSI- 

FICA- 

TION 

COURSE 

A. K, 

SI 

50 

1925 

1929 

100-60- 90 

0 

III-C 

Died 

E.M. 

p 

40 

1929 

1929 

160-70-140 

60 

II-C 

Died 

S. B. 

SI 

27 

1929 

1930 

196-90-160 

42 

nr-c 

Probably dead 

P.G. 

1 SI 

53 

1925 

1930 

175-70-120 

10 

III-C 

Died 

J. At. 

SI 

52 

1920 

1930 

130-64-100 

0 

III-B 

No follow-up 

S.P. 

F 

00 

1930 

1932 

Unable to eat 


III-C 

Died 

J.F. 

SI 

43 

1929 

1930 

150-64-100 

70 

III-A 

Prognosis poor 

E. C. 

SI 

48 

1930 

1932 

200-65- 85 

38 

III-B 

Died 

A. H. 

F 

29 

1928 

1932 

200-60- 85 

13 

III-C 

Died 

A. H. 

F 

48 

1931 

1931 

150-64-100 

27 

III-C 

Probably dead 

E.M. 

SI 

32 

1932 

1932 

260-70-130 

58 

III-B 

No follow-up 

E.O. 

F 

05 

1931 

1932 

Ivetosis regime 


III-C 

Died 

J. A. 

SI 

43 

1931 

1933 

230-70-155 

48 

III-C 

Died 

C. W. 

SI 

68 

1928 

1933 

Unable to eat 


III-C 

Died 

SI. S. 

F 

54 

1926 

1933 

200-65- 85 

25 

III-C 

Died 


M 

33 

1933 

1933 

250-65- 85 

0 

III-B 

Sanatorium 

J. F. 

SI 

01 

1929 • 

1934 

Unable to eat 


III-C 

Died 

P. P. 

SI 

38 

1935 

1935 

180-70- 85 

30 

III-B 

Prognosis bad 

L. S. 

SI 

46 

1931 

1935 

200-75- 85 

15 

III-C 

Died 

J. S. 

SI 

69 

1933 

1935 

250-75- 85 

0 

III-C 

Died 

J. E. 

SI 

58 

1936 

1936 

250-65- 85 

60 | 

III-C 

Died 


Treatment and Course of the Tuberculosis in This Group. — Pneumothorax 
was tried on 6 patients, all unsuccessful because of adhesions and of the prog- 
ress of the disease. Two of them left against advice and were not adequately 
followed. The remainder were given bed rest only. Since every ease was in 
the far-advanced stage when they first entered, it is only natural to expect 
that the majority by this time have died. 


DISCUSSION 

Although the prognosis in diabetes and tuberculosis is still far from en- 
couraging, the outlook need not be hopeless. This is borne out by the difference 
in the severity of the tuberculosis in the group of patients who were never 
properly treated for their diabetes and were admitted to the hospital for both 
diabetes and tuberculosis, as contrasted with the diabetic patient treated in the 
clinic who received adequate treatment early for both diseases. Several facts 
account for the better prognosis in the clinic group. Attending as they do a 
chronic disease clinic at regular intervals and being under medical super- 
vision, the diagnosis is usually made early, which makes it possible to give 
the patient better care for both diseases. Additional evidence of this fact is 
that several of the patients in the clinic group who died were patients who 
did not attend the diabetic clinic regularly and who had been admitted to the 
hospital' several times in diabetic ketosis, due to lack of adherence to diet and 
insulin. Other' observers of these combined diseases have pointed out the fact 
that acidosis influences the prognosis unfavorably, as it increases the loss of 
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calcium fiorn tlie body, causes dehydration, blood concentration and loss of 
base Furtiiei moi e, the uncontrolled diabetic is m a pooi state ot nutrition, 
which •would further reduce his resistance to infection 

It is m the chmc group that theie is the gieatest hope foi the pi event ion 
of advanced tubeiculosis If the diabetic patient is mauageable, it should be 
possible to base xoutme xiays of the chest eveiy six months Foi the past 
three yeais, we hate tiled to x lay routinely every diabetic patient attending 
the dime, and up to date have been successful m a laying 80 pei cent of the 
cases If this is done, the tubeiculous involvement may be diseoveied m its 
minimal stages and adequate treatment may ariest the disease 

The same geueial punciples that aie followed m the tieatment of the 
noudiabetic tuberculous patients are advocated foL the diabetic patient It 
is, however, essential m the diabetic that the diabetes be well controlled at 
all times With late cases in which the diagnosis of tubeiculosis is made when 
the disease is advanced, the piognosis, as our experience indicates, is hopeless 
even though all the modem methods of collapse theiapy, including pneumo 
thoiax and pneumolysis, aie utilized 


SUMMARY AND CONCLUSIONS 

Iii two active diabetic climes with a total registration of 748 patients, 
pulmonaiy tubeiculosis was piesent m 4 5 pei cent of the cases Of the pa 
tients with pulmonary tubeiculosis, 13 died during the penod of obseivation, 
which covered a penod of seven yeais 

The tieatment of diabetes complicating tubeiculosis is outlined, and the 
tieatment of the tuberculosis m these cases is given 

Attention is again diaun to the impoitauce of early diagnosis in these 
cases and of cai ef ul control of the diabetes 

He wish to acknowledge the issistance in thi*» study of our associates in the Clinic 
Doctors Hoch Hansman Lovelock McGoe> and Crandell 
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DETECTION OF CIRRHOSIS AND OTHER DISEASES OF THE LIVER 

BY LABORATORY TESTS"' 


Harold L. Israel, M.D., and John G. Reinhold, Ph.D., Philadelphia, Pa. 


L ABORATORY tests for the diagnosis and study of liver diseases are numer- 
j ous but skepticism prevails concerning their reliability. The hesitancy 
with which such tests are utilized seems unjustified if one may accept the con- 
clusions of numerous investigations. Although it is true that many procedures 
advocated have been found subsequently to have little merit, the value of 
others has been established. Among the newer laboratory aids that have been 
proposed for the study or detection of liver disease, the Talcata-Ara test, the 
fractionation of serum proteins, and the determination of esterified and free 
cholesterol have not been studied as extensively or correlated as completely 
with other tests as is desirable for evaluation. The present investigation is 
an appraisal of the accuracy of these procedures as used in a large general 
hospital, compared with estimation of icterus index and bromsulfalein reten- 
tion under similar conditions. The records of over 250 patients in whom bed- 
side examination demonstrated or suggested liver involvement were studied. 
In 228 patients it was possible with reasonable certainty to establish or ex- 
clude the presence of liver disease, and the data have been analyzed with the 
object of correlating the results of laboratory tests with clinical or pathologic 
findings. 

The series included decompensated cirrhosis (57 cases), compensated 
cirrhosis (27 cases), acute diffuse parenchymal degeneration including “hepa- 
titis” due to chemical or bacterial toxins, and so-called catarrhal jaundice (19 
eases), chronic cholecystitis (27 cases), obstructive cholelithiasis (8 cases), 
hepatic neoplasm (17 cases), obstructive neoplasm (4 cases), chronic conges- 
tive heart failure (17 cases), and occasional cases of amyloidosis, fatty de- 
generation, tuberculous hepatitis, liemachromatosis, and syphilitic hepatitis. 
Liver disease was excluded in 38 cases. In certain groups data are insufficient 
to permit evaluation of the results of tests, but the findings have been tabulated 
because of their bearing on the interpretation of results in the larger groups. 

In this investigation the Takata-Ara reaction was done by the modified 
technique described by Heath and King, 7 serum albumin and globulin fraction- 
ation by Howe’s procedure, 8 using the macro-Kjeldahl method for nitrogen 
determination, icterus index according to Meulengraclit, 11 and the total and 
esterified cholesterol by means of differences in rate of the Liebermann- 
Burcliard reaction as described by Reinliold. 12 Our studies of serum choles- 
terol fractionation, however, are not complete, and results are reported only 
in cirrhosis. The qualitative van den Bergh reaction has been utilized solely 

♦From the Departments of Tuberculosis and Laboratories, Philadelphia General Hospital 
and the Graduate School of Medicine. University of Pennsylvania. 

Based on an essay by Harold L. Israel, M.D., awarded the annual Philadelphia General 
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as a test for bihrubinemia and findings are not presented Galactose toler- 
ance tests weie done at times but faded to gne sufficient information to war- 
lant fmther studj 

The TakataAia reaction as a test foi hepatic disfunction has been 
studied mtensneh dunng recent 3 eais Widespread interest has been created 
b> the somewhat spectacular claim of specificity in the diagnosis of cirrhosis 
Staub and Jezlei fiist described the nse of the test m diagnosis of Iner dis 
ease, Hafstrom s G monogiaph includes a leueu of the liteiatiue, and KirlvV 
papei summauzes recent work 

The occurrence of the vanous types of the Takata Ara reaction m cir 
1 hosts as shown m Table I agrees elosety mth simdai peieentages calculated 
from the data of Heath and King Howevei, it is clear that leaetions grouped 
as “suspicious** (questionable fioeeulent precipitate) had little diagnostic 

Table I 

Tvkata VrA Keiction 





Summarized Comparison op Tests 
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Since vauons autliois have shown that the Takata Ara leaetion is closely 
lelated to abnormalities of the seium piotems, it seemed desnable to ascertain 
wliethei fiaetionatiou of the piotems might not piove to be a more reliable 
test The pie-valence of abnoimallv alteied concentrations of albumin anil 
globulin jn the piesence of (lift use involvement of the liver as shown ui Table 
II is m aeeoid with othei lepoits 1 In 58 of 72 patients with lner disease (of 
whom 16 had cm hosts) albumin globulin latios w eie less than 1 3 Sixty two 
of tins nuinbei had less than the minimum noimal concentiation of serum 
albumin, while 44 showed a use m globulin above the uppei limit of normal 
Loss of albumin was usually compensated wholly oi in pait by increased 
globulin, so that seium total piotem was infrequently abnomial However, 
in the piesence of malignancy oi other wasting disease, low' total proteins 
weie eliaiactenstie Here change was eluefly m the albumin fiaction 

Almost everv patient with decompensated enrhosis showed abnoimally 
low' latio of albumin to globulin Likewise, only one patient showed an albu 
aim eoneentiatioii within the nonnal limits Elevation of seium globulin 
seemed to be moie prevalent m the moie seveie and teimmal cases of cirrhosis 
In general, alteiation m seium piotems occurred less fiequently in compen 
sated eiuhosis The incidence of abnormal albumin globulin latio in all 
stages of eiuhosis was almost identical with that of positive Takata Ara re- 
actions Howevei, m 3 patients abnoimally low latios vrae associated with 
negative Takata At a reactions, while G with nonnal latios gave positive 
Takata Aia reactions A gam, G patients with mvetsion of the albumin globu 
lm latio caused by renal disease gave negative Takata Ara tests, although 
positive tests have been obseived ru otbeis with lenal disease Smulai findings 
have been lepoited bv othei vvoilieis 15 :o It is appaient that factors other 
than the latio of albumin to globulin influence the eliaiactenstie flocculation 
of the Takata Ai a i eaetion 

Seium cholesteiol fiaotionation has been used m the investigation of liver 
disease since the demonstration by Tliannhausei and Schabei 19 that estenfied 
cholesteiol decieased to low values when widespiead mjili} to the livei occurred 
Changes occtnnng in eiuhosis have been investigated by Epstein and Green- 
span" and Adlei and Leiumel - In the piesent stud;, total and estenfied choles 
teiol of serum was determined m one oi moie specimens from 48 patients with 
cirrhosis 

While the concentiation of total seium cholesteiol with a single exception 
remained within the limits of nonnal (found to be 100 to 350 mg pei 100 ce ), 
low nonnal values appealed with liici eased fiequeney Concentrations of 
cholesteiol combined as esteis vveie often below nonnal in the piesence of icteius 
(Table III) Cholesteiol ester values in patients with eiuhosis and jaundice 
who died vveie complied with values obtained m those who weie smnlaily 
jaundiced (icteius index ovei 15) but recoveicd No significant difteience 
was found 

The conelation of these newer tests with the widely used bionisulfalem 
and icterus index determinations is impoitaiit Following the introduction 
of bionisulfalem by Kosenthai and White, 14 vanous workei;,’ demonstiated 
that letention oeeuued frequently ill the absence of jaundice and that the 
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test was superior to most for the detection of cirrhosis. Originally 2 mg. 
of dye per kilogram of body weight was recommended, hut later Greene ad- 
vocated increasing the dosage of dye to 5 mg. The larger amount has been 
used in these studies. It appears that the proportion of the injected dye that 
is retained by normal individuals when 5 mg. per kilogram are administered 
has not been established with certainty, for various authors have regarded 
values ranging from 4 to 10 per cent retention at thirty minutes as normal. 
Although Softer 17 states that at the end of one-lialf hour never more than a 
trace of the dye has been found to be present in normal individuals, in a 
subsequent publication 18 he regards 10 per cent retention at thirty minutes 
as the dividing limit. To clarify this detail, retention of the dye has been 
measured in 8 normal individuals. Between 0 and 6 per cent of the adminis- 
tered bromsulfalein remained in blood serum taken thirty minutes after the 
injection. One individual showed no retention, one showed 2 per cent, three 
showed 3 per cent, and one each 4, 5, and 6 per cent. These results suggest 
that the average amount of dye normally retained is between 3 and 4 per cent. 

Table III 

Relationship op Total and Estep.ified Serum Cholesterol to Icterus Index in Cirrhosis 

TOTAL CHOLESTEROL | ESTERIFIED CHOLESTEROL 

MG. PER 100 C.C. SERUM 

95-150 I 150-250 | 250-350 ] 8-50 | 50-70 | 70-1C0 


NUMBER OF PATIENTS 


Icterus index 

Less than 15 

7 

8 

3 

2 

G 

10 

15 and over 

12 

23 

7 

15 

8 

19 


Confirmation was given by tests done on 16 schizophrenic patients without 
apparent somatic disease. Three patients showed no retention, three showed 
3 and 4 per cent respectively, 4 showed 5 per cent, and one each 6, 7, and 8 
per cent. Because of their occasional occurrence in normal individuals, 
values between 6 and 9.9 per cent have been grouped separately in Table II. 
However, we believe that nearly all figures within this range are indicative 
of impaired excretory function. 

In cirrhosis with ascites, the bromsulfalein test indicated distinctly abnor- 
mal liver function in 19 of 21 patients. One of the two negative tests was 
repeated several weeks later and definite retention found. In compensated 
cirrhosis, 6 tests were positive, two between 6 and 10 per cent, and therefore 
suspicious, and two were negative. In the latter two, the Takata-Ara reaction 
was positive. On the other hand, dye retention occurred in 5 patients with 
cirrhosis in whom the Takata-Ara reaction was negative. 

Bromsulfalein injection detected hepatic insufficiency resulting from 
neoplastic metastasis to the liver in 3 patients without jaundice, but failed 
in 3 with icterus indices of 6, 8, and 14. Retention occurred with noteworthy 
frequency in cholecystitis and in chronic congestive heart failure. Occasion- 
ally the bromsulfalein test was positive in the absence of liver disease. Of ^ 
patients without demonstrable disease of the liver, 3 showed retention exceed- 
ing 6 per cent, the figures being 9, 12, and 14 per cent. 
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The use of bi omsulfalem was restneted to patients with little or no jaun- 
dice Maiited letention has been found to oceui mvunubiy in the piesence of 
jaundice, and the difficulty of determining accuiately the tlegiee of letention 
in lughlj icteiic sera lmpans the value of the test foi compaiative purposes 
The choleietic action of biomsnlfaleni affoids anothei objection to its use m 
patients with deep jaundice of uneeitam etiology 

The estimation of icterus index is a helpful proeedme, foi abnounal con- 
centration of bile pigment m the blood may exist m the absence of clinical 
jaundice Although lleulengiaeht, who mtioduced the test, tegaided 10 as 
the uppei limit of noinial, 4 to 6 is commonly, yet erroneous!} , accepted as 
the normal range In this laboiatoiv, values as high as 9 aie encountered m 
health} individuals Values above 9 oeemied in more than 90 per cent of 
patients with decompensated cmhosis, but m only 60 per cent of those with 
out aseites Ten patients with cmhosis had normal letems indices and posi 
tive TakataAia leactions, fieqnently the latter was stiougly positive with 
only nvmoi elevation of the icteius index The marked elevation of the letems 
index eucouuteied at times m congestive heait failuie is noteworthy Two 
patients without demonstrable disease of the hvei had icteius indices of 10 
and 11 We continue to find a relationship between icterus index values and 
tjpe of qualitative vail den Beigli leaetion, m agieeinent with the obseiva 
tions desciibed in an eaiher leport 16 

DISCUSSION 

Oui data indicate that the tests investigated aie sufficiently accurate to 
make them effective supplements to clinical examination foi diagnosis of livei 
disease The lesults demonsti ate anew that none of the tests appiaised can 
be lehed upon to give conclusive evidence of minimal lesions of the hvei and 
thetefoie that seveial tests should be emplojed vvheie doubt exists 

Piequent!} the lesuits of these tests have meielj substantiated diagnoses 
i hmeall) obvious Nev ei theless, then special value has been demonsti ated on 
several occasions when clinical findings vveie inconclusive. This has been tine 
paitienlailj when bromsultalein intention oi the TalcataAia test have given 
the oul} tangible evidence of liver involvement befoie development of ascites 
and otliei manifestations of the advanced stage of the disease Infoimation 
seemed b> the application of these tests has been useful also m diffeieiitiating 
hepatic fiom other abdominal tumors, and m indicating the cause of lienia- 
temesis to be varices due to curhosis lather than ulcer 

The bromsulfalem test was somewhat moie sensitive and accurate than the 
others studied Although a slight!} different procedure was used, oui eon- 
clusions in this respect agiec with those of Magath 10 It can be used most 
effectivel) when jaundice is absent oi slight, with the seinm bilirubin eon- 
centiation markedly elevated, the hi oinsulfalem test is supeifluous and un- 
satisfactoiy Rarely failing to detect hvei damage when tins was demon- 
stiated by othei methods, the d}e test was frequently the only one to reveal 
hepatic disease Retention m extraliepatic diseases noted by Robertson, 
Swalm and Koiizelmauu 13 oecasionallj has been eucouuteied It is question- 
able whether involvement of the liver sufficient to cause dye retention could 
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not have existed in these patients despite clinical evidence to the contrary. 
If 10 per cent retention at thirty minutes is regarded as the limit of normal 
when 5 mg. per kilogram are injected, the accuracy of the test is diminished 
somewhat. Undoubtedly, the use of this limit explains to some extent the 
unfavorable conclusions of Soffer and Paulson ls concerning the bromsulfalein 
test as compared with the bilirubin retention test. As pointed out, only 4 of 
24 controls in our series showed retention in the 6 to 9.9 per cent range. We 
believe, therefore, that retention in the borderline region between 6 and 9.9 per 
cent should be regarded as a probable indication of liver insufficiency. 

The Takata-Ara reaction, which is easily performed, may be advantageously 
used either as a preliminary or as a confirmatory test. In the detection 
of early cirrhosis, it is somewhat less sensitive than the dye test. Positive in 
most cases of advanced cirrhosis, it is often positive as well in other conditions 
extensively involving the liver, and cannot be relied upon to differentiate these 
conditions from cirrhosis. Crane ’s 4 conclusion that the chief merit of the test 
lay in its ability to distinguish cirrhosis from tumors was not substantiated by 
our findings, for positive reactions were frequent (although less common than 
in cirrhosis) in neoplastic disease of the liver. Although lacking specificity 
for hepatic disease, positive reactions were misleading only in a tuberculous 
patient who was thought to have an incidental cirrhosis; necropsy revealed 
no lesion of the liver. Two eases of subacute nephritis with anasarca con- 
sidered to be possible cirrhosis gave positive Takata-Ara reactions, but the 
correct diagnosis was established without difficulty. A common and sometimes 
perplexing problem is that of differentiating the ascites of cirrhosis from that 
of congestive heart failure. Here, where bromsulfalein retention is, as a rule, 
marked and may be interpreted erroneously as indicating cirrhosis, the Takata- 
Ara test is less often misleading ; a positive reaction is suggestive of cirrhosis. 

The frequency with which serum albumin was lowered and globulin in- 
creased in diseases of the liver is especially worthy of note. Although the 
Takata-Ara test seemed a more dependable guide to the recognition of liver 
lesions, nevertheless diminution or inversion of the albumin-globulin ratio 
should be recognized as a common manifestation of diffuse liver disease. 

The icterus index was infrequently elevated in the absence of liver injury. 
Chronic liver disease, however, was often revealed by bromsulfalein retention, 
a positive Takata-Ara reaction, and inversion of the albumin-globulin ratio 
with the icterus index normal. 

The concentration of total cholesterol in serum was not markedly altered 
in cirrhosis, although low values were common. Esterified cholesterol mis 
more frequently’ diminished both in concentration and in percentage of total 
cholesterol. Single determinations were of no value in distinguishing cir- 
rhosis with transient superimposed “hepatitis” from terminal hepatic failure. 

CONCLUSIONS AND SUMMARY 

Application of five tests to the study of liver function in 228 patients 
under routine conditions in a large general hospital has demonstrated their 
value as a supplement to clinical methods in the diagnosis of cirrhosis and 
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other diseases of the lnei For the detection, of livei disease befoie it had 
leached an advanced stage, the broiasulfalem retention test, the Takata Ara 
reaction, and fractionation of serum piotems, were more useful than icteius 
index and cholestei ol 01 cholesterol estei determinations 

Discxumnation should be exercised in the selection of tests, when doubt 
exists it is desu able to employ se\eial tests m conjunction with one anothei 
The late of excretion of hi onisulfalem by normal individuals has been 
le examined 
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ANALYSIS OP FLUID PROM A CHYLOUS MESENTERIC CYST* 


Frederick C. Messer, B.S., Pittsburgh, Pa. 


C HYLOUS cysts of the human mesentery are not of common occurrence, autl 
chemical analyses of their contents are encountered in the literature only 
rarely. Since the cause of these cysts is still uncertain, it seemed desirable 
to report the following work: 


REPORT OP CASE 9 

A forty-eight-year-old woman was admitted to the Surgical Service of St. Margate! 
Memorial Hospital, complaining of a gradual increase in the size of her abdomen, with ac- 
companying discomfort, over a period of about four years. Palpation revealed a tumor ® 
the left upper quadrant which was freely movable from side to side. It was painless, cystic 
in feel, and gave a flat note on percussion. Exploratory laparotomy disclosed a tumor maa 
29 cm. in diameter. The cyst originated in the mesentery, close to its spinal attachment, at 
about the level of the first lumbar vertebra. Since a loop of small intestine was densely ,B_ 
corporated in the wall of the cyst, and the aorta and vena cava seemed to be intimately C0B ' 
neeted with its site of attachment, marsupialization was resorted to. About 1,000 c.c. of 

•From the John C. Oliver Memorial Research Laboratory. St. Margaret Memorial Hospi wl - 
Pittsburgh. 
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presently to be described, was aspirated from the cyst through a trocar and cannula The 
trocar opening was enlarged, the cjst drawn out of the abdomen through the incision, and its 
walls sutured to the abdominal wall The incision via then closed above and below the cyst, 
and the latter packed with gauze The patient made a satisfactory recovery, the sinus formed 
by the cyst cavit) eventually becoming complete!) obliterated 

On April 21, 193(5, the sample of fluid aspirated at operation was submitted to the lib 
orator) for analysis It consisted of 750 c c of a thick, creamy fluid, out of which, on stand 
wg, settled a white, tenacious caseous sludge In order to avoid interference with analytical 
procedures and. to observe the purported resistance of chi) cm 3 fluids to putrefaction, no pre 
«en alive was added The flask, which had hitherto been provided with a cotton plug, was 
stoppered With a cltin cork (to prevent evaporation), and kept, when not m u=e, in an ice 
refrigerator 

ANALYTICAL METHODS 

Before sampling, the contents of the flask were shaken vigorously for about two minute*, 
and the bottom of the flask examined for adherent sludge, to make certain that all solid 
matter was thoroughl) and uniformly suspended The sedimentation rate of the sludge was 
alow, consequent!), a thorough agitation when the flask was removed from the refrigerator, 
and a briefer shaking prior to the pipetting of each sample, m^urt-d homogcneit) of the 
samples 

Specific Gravity was determined by weighing, m a tared flask, a pipetted 5 c c sample 
of the fluid, and comparing its weight with that of 5 c c of w ater at the same temperature 
Total Solids — 25 ce portions of the fluid were evaporated to a paste on a water bath 
m tared dishes, and dried to a weight constant within 1 mg under a vacuum of 60 to 220 mm 
of mercury 

Jsh — Tlie dried residues from the above determination were transferred, with the aid of 
a little water, to tared crucibles, and ignited to constant weight 

Total Nitrogen — 5 cc of the fluid wrere diluted to 100 cc, and nitrogen determined on 
1 cc aliquots of this solution, using Van SI) he's nianometric hypobronute method < 

Nonprotem Nitrogen — *o c c samples of c)st fluid were precipitated by Haden’s modifica 
tions of the tungstic acid method of Folia and Wu, and the nitrogen in aliquots of 1 to 5 c c 
of the filtrate, determined by the method u«ed for total nitrogen 

Protein Nitrogen was calculated as the difference between total and nonprotem nitrogen 
Protein was calculated from protein nitrogen, using the customary factor of 0 25 
Lipids — Total fat, free fatty acids, soaps, and neutral fat, were determined on 5 cc 
portions of the fluid, using Fowwcathcr’s modification of Saxon’s method for lipids m stools a 
Because excessive emulsification occurrcl when the fluid was extracted by shaking with alcohol 
and ether, a microconstanfc extraction apparatus was adapted for tins purpose 

Calcium — 5 cc of cyst fluid were digested with a sulphuric nitric acid mixture until 
clear, and made up to 100 c c Aliquots of this mixture, neutralized to phenol red with dilute 
ammonia, were anal) zed for calcium by the micromethod of Tisdall and Cramer, modified by 
Stanford and Wheatley 7 

RESULTS 

Results of the piesent ami) sis are listed in Table I, tthich includes for 
comparison, analytical figmes foi chylous cysts, chylous effusion, and chyle, 
taken from the literature 

discussion 

Analytical pioceduies imp not been specialized for chyle as foi blood 
and mine It was consequently neeessai) to adapt standard clinical labora- 
tory methods to the pin pose of this examination Although these may not 
be thought to yield with chylous fluids a degree of accuracy as high as with 
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the materials foi which they were intended, it is neveitheless felt that they 
aie sufficiently exact to permit compansou between the composition of the 
chylous fluid here deseiibed, and the lesults found by othei workers 

Since se\eiai days had elapsed between the collection of the fluid and 
the beginning of the analysis, determination of sugars was not attempted It 
is highly piobable that any sugai ongmally pieseut would ha\e been more 
or less completeh destroyed by glycolysis 

As may be seen in Table I, there is a wide lange of \anatioii nr the 
figures repoited fr\ the \anous workers who ha^e analyzed chylous fluids 
This may be due partly to differences m analytical methods, but ean be sat- 
isfactouh explained bi the innate variability m composition of chylous fluids, 
and the effect of various factors of deliydiation, differential absorption, etc, 
acting on a stagnant fluid With a few exceptions, noted presently, the present 
figrues agiee well with those pieviously reported 

In determining protein we lme assumed that the nitrogen precipitated 
by tungstic acid under the conditions of the customary Folm Wu blood pie 
cipitation method and piotem nitiogen were identical Sollman 10 and Buch- 
tala 1 calculated piotem from total nitrogen alone, while the othei workers 
cited here weighed coagulable matter and reported rt as piotem Bach of 
these methods is open to enor when dealing with piotems of unknown pi op 
erties The relatively large amount of nonpiotem nitrogen found suggests that 
a consideiable amount of piotemhke substance escaped piecipitation 

The authoi 's figure for lipids lies well within the range of -rallies pre 
viously reported Although we lack sufficient data foi comparison, the amount 
of soaps seems high Because of the high calcium content of the fluid, one 
assumes the soap fi action to consist mainly of calcium soaps 

The feature which distinguishes the composition of the fluid under dis 
cussion from that of the other listed fluids is its high mineral content, and 
the high proportion of the lattei represented b\ calcium Of the 486 mg per 
cent of calcium found, only 109 mg would be necessaiy to combine with the 
fatty acids of the soap fi action, assuming the latter to be calcium palnutate 
It seems possible that the high mnieial content may, peihaps, indicate a be 
guinmg calcification of the contents of the cyst 

The ash, piotem, and total lipuls found comprise 82 per cent of the total 
solids while, if the nitrogenous bodies not precipitated by tungstic acid (non- 
piotem nitrogen fraction) weie assumed to be proteinlike, 90 per cent of the 
solids would be accounted for 

BACTEltlOST VTIC ICTION OP THE FLUID 

Wells 11 points out that chylous effusions possess marked bacteriostatic 
pioperties, and the phenomenon is also mentioned by Morlot and Jennesseaux 2 
The author's experience conoboiates these observations Although no further 
eftoit was made to keep the fluid studied m this work sterile than m general, 
to store it in a refugcratoi when not in use, it remained for o\er two monH^ 
without showing gioss evidence of putrefaction oi fermentation CuUm^a* 
taken fiom it on May 22 showed a few colonies of gram negative m31iii 
( saprophytes?) On June 25 a famt odor of putrefaction was first notfcctB-p- 
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That a fluid of relatively high protein content could remain so long un- 
putrefied, in spite of ample opportunity for contamination, and in the presence 
of a proved bacterial contamination, cannot be explained by the refrigeration 
to which it had been subjected. The temperature in the refrigerator averaged 
10° C , and there were occasions when the flask containing the fluid was, by 
oversight, allowed to remain from eighteen to twenty-four hours in a room 
whose temperature varied from 25° to 30° C. It seems evident that the 
chylous fluid we studied possessed bacteriostatic activity which, toward the 
end of a two months’ period, gradually disappeared; either by chemical 
change, or by being overwhelmed by successive bacterial contaminations. 

SUMMARY AND CONCLUSIONS 

1. The results of a chemical analysis of fluid from a chylous mesenteiic 
cyst are reported. 

2. With the exception of high values for ash and calcium, these results 
agree with previously reported analyses of chylous cyst contents and otliei 
chylous fluids. 

3. It is suggested that the high content of inorganic salts, including cal- 
cium, may possibly' be due to beginning calcification of the cyst. 

4 The observation of others, that chylous fluids possess bacteiiostatic 
activity, is confirmed for the fluid studied in this work. 

The author w islies to acknowledge the cooperation of Dr. M. A. Slocum, of the Surgical 
Depaitment of St Margaiet Memorial Hospitil, for placing the fluid at his disposal for analjsh 
and for furnishing the surgical and clinical data lelating to the patient from whom it was 
obtained 
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TUB EFFECTIVENESS OF THERAPEUTIC MEASURES AFTER 
POISONING WITH SUBLETIIAL AND LETHAL DOSAGES 
OF BARBITAL IN THE RABBIT* 


0 W Barlow, Pii D, M D , Cleveland, Ohio 

T HE effitacv of analeptics m the pieseuce of poisoning Lorn hypnotics 01 
iiaicotus beai s an mveise i elation to the dination of action and depths of 
hvpnosis of the depiessaut agent, accoulmg to Malone}, Fitch, and Tatum 
(1931), Malone} and Tatum (1932), and Swanson (1932) Resuscitation 
measuies aie thus s> mptomatieally moie effective agamst the slioit acting 
bvpuotms of the pentobai bital, amytal, oi aveitin tjpe (Barlow, 1935), than 
against baibital pei se (Maloney and Tatum, 1932, Lrnegai , Dille, and Kop 
pain i 1935) Gios and Hofmann (1936), on the othei hand, have shown that 
combined theiap} with optimal dosages of metiazol (pentamethjlene tetrazol) 
and ephedime l educes the moitalitv of an 80 pei cent lethal dosage of bar 
bital sodium m lats to zero The significant!} lowei efficiency of analeptics 
m general, under conditions of baibital or plienobai bital poisoning, as com- 
paied with othei Inpnoties of the same senes, is due laigely to the gieatei 
stability of the long acting pi cp nations These compounds aie dimly fixed 
m the tissues and aie excreted laigely unchanged ovei a penod of seven to 
nme days 

The general!} unfavoiable piognosis undei clinical conditions of poison- 
ing with lethal dosages of baibital nuclei piesent methods of theiap} sug 
gested the need of fuithei stud} of the pioblem 

METHODS 

Adult albino labbits, weighing 2 5 to 3 5 kg ucie used in all expenments 
The diet fed foi at least tlnee weeks befoie medication of an} annual included 
alfalfa ha} , oats, and vvatei ad lib Fiesli elovei and lettuce weie added 
tw ice w eekly 

The h}pnotic was admimsteied mtiapeiitoneall} as a 10 per cent aqueous 
solution of baibital sodium (Meieh and Company) m each dosage senes tested 
The efficacy of each agent and of combinations of the moie satisfactory anti 
dotal measuies was tested undei conditions of minimally’ hypnotic dosages 
(150 mg pei kg ), maximally hypnotic and exceptionally lethal dosages (300 
mg pei kg), a usually lethal (85 pei cent) dosage of 450 nig per kg, and 
after medication with not less than two absolute lethal dosages (1,000 mg 
pei Kg ) of baibital sodium 

The thei apeutic agents or measuies tested included “eoiammc” (NN 
dieth}! nicotinamide), ephedrme, metiazol (pentamethylene tetiazol), picio- 

•From the Department of Fharmacologj Western Reserve Uniicrslt} School of Medicine 
Cleveland 
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toxin, caffeine sodio-benzoate, the intravenous administration of dextrose, and 
combinations of the more effective agents of this group (Barlow, 1935). 

Treatment was instituted in each series of experiments at the time hyp- 
nosis became maximal or respiratory depression became marked, i.e., one hour 
after medication with minimal dosages, and within fifteen to twenty minutes 
after maximal dosages of the hypnotic. 

Therapy during the acute stages of poisoning was invariably by the in- 
travenous route. In later stages of treatment intramuscular routes of medica- 
tion were used. All animals, with the exception of those in the lowest dosage 
group, were treated after medication with the hypnotic at intervals as re- 
quired by their condition up to forty-eight hours. Exceptionally in the lethal 
dosage groups, additional treatment up to seventy-two hours was required. 

RESULTS 

The antidotal values of different dosages of the several analeptics against 
the depression of minimal hypnotic dosages (150 mg. per kg.) of barbital sodium 
were determined on groups of 7 to 15 rabbits each. The control reactions of 
individual animals of each group to barbital alone were tested at least twice 
at ten-day intervals before the antidotal effects of any analeptic were studied. 
The observations made during the course of recovery from hypnosis included 
the time of spontaneous lifting of the head, sitting, and complete recovery. 
The final observation is most dependent on the experience of the observer, in 
that reliable end points are only obtainable by careful observations of spon- 
taneous activity, equilibrium, etc., when the animals are free to move about 
in the absence of noise or other disturbing factors. All data were reduced 
to medians. Only the reactions following treatment (over a period of two to 
eight hours) with optimal dosages of each medication sequence will be dis- 
cussed. 

Maximal hypnosis following the intraperitoneal injection of barbital 
sodium in a dosage of 150 mg. per kg. occurred within 0.77 to 1.15 hours. In- 
dividual animals were relatively standard in their reactions. The initial stage 
of recovery in untreated controls (spontaneous lifting of the head) occurred 
within a range of 2 to 3.25 hours with a median of 2.3 hours after medication. 

The evaluation of the several therapeutic measures differs somewhat, 
depending upon the time at which the different stages of recovery occur. Thus 
the order of efficiency from greatest to least as to the “awakening” effects is 
as follows : metrazol > picrotoxin and ephedrine > picrotoxin > ephedrine 
> coramine > caffeine > dextrose infusion. On the basis of the degree of 
shortening of the normal sitting or hopping time, the observed order of effi- 
ciency was as follows : metrazol > picrotoxin and ephedrine > ephedrine > 
picrotoxin > coramine > caffeine > dextrose. On the basis of the degree of 
shortening of the normal time for complete recovery' from the liyqmotic, the 
observed order was : metrazol and ephedrine, picrotoxin and ephedrine, picro- 
toxin, metrazol, ephedrine, dextrose infusion, coramine, caffeine. The latter 
two agents had no apparent shortening action on the normal complete re- 
covery time. 
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Optimal antagonistic dosages of the seveial analeptics (m milligrams pei 
kilogiam) admmisteied in foui to six dnided doses aftei the development of 
maximal sedative leactions to baibital aie as follows metiazoi (250), pieio 
toxin (5), ephedime (15), caffeine (150 to 250), coi amine (450 to 750), dex- 
tiose (75 to 100 ce pei leg of a 5 pei cent solution b y vein), pieiotoxm (5), 
and ephednne (10) 

Maloney and Tatum (1932) have lepoited that a dosage of 300 mg of 
baibital sodium inti apeutoneally killed 83 4 pei cent of a senes of 0 rabbits 
The lethal effects of such dosages vreie i educed to 33 pei cent imdei tieatment 
with pieiotoxm Results of the piesent studv indicate, due piesumably to 
laeial vanabihtv that a dosage of 300 mg of baibital pei kg lulled onlv 2 
of a senes of 11 albmo labbits This lethal figuie was leduced to zeio m a 
total of 36 labbits bv eaieful theiapj at mteivals of gioups of 6 to 8 animals, 
with optimal dosages of metiazoi (400 to 500 mg pei kg), metiazoi and 
ephedime (15 mg pei kg), pieiotoxm (15 mg pei kg), oi dextiose (75 to 
100 c c pel kg of a 5 pel cent solution) mtiavenously On the othei hand, medi 
cation with effective dosages of caffeine appealed to be actual) v detnmental, 
i e , the moitality undei such tlieiapy exceeded that of the eonti ol series 

The usual!} accepted minimum lethal dosage, i e, that which kills 50 pei 
cent of a senes, was considered quite misatisfactoiy from the standpoint of 
making an accurate evaluation of antidotal measures, in that undei conditions 
of treatment, a 100 pei cent sunnal would repiesent only a 50 pei cent 
efficiency for the theiapeutic measuies undei test 

The difficulties involved as to the mteipretation of lesuits of vauous 
antidotal measuies aftei mtiapentoneal injections of a 50 per cent lethal 
dosage of baibital sodium aic illustrated bi the vanabditr of this figme 
m the hands of diffeient obseivers Using mixed bleeds of labbits, Fitch 
and McCandless lepoited that a dosage of 250 mg of barbital sodium mtia- 
peutoneal)> killed 60 pei cent of a senes Maloney and Tatum (1932) ob 
seived that 300 mg per kg lulled 83 4 per cent Jones and Lynn (1935) 
lepoited that 375 mg pei kg lulled only 50 pei cent of a small series of 
annuals, but a dosage of 385 mg pei kg was 100 pei cent lethal 

It was deemed necessaiy, theiefoie, to detennme the toxicity of baibital 
sodium on mtiapentoneal administration as a basis foi a propei evaluation 
of the analeptic measures undei study The dosages tested langed fiom 
025 to 10 gm pei kg body weight All dosage gioups included a total of 
70 animals None of the gioups had leceived any of the bai bitune aeul 
dematives pieuous to this test These data indicate that 0 25 gm pei kg 
lulled only one of ten animals, 0 3 gm pei kg killed 2 of 11 animals, and 0 4 
gm lulled 4 of 11 animals The 60 pei cent M L D is 0 425 gm per kg The 
absolute lethal dosage by this lonte exceeds 045 gm pei kg (lulled 90 pei 
cent of a senes of 20 animals) 

150 mg pa Kg — The fust gioup of animals m the heated senes of expen 
ments was medicated with metiazoi ovei a penod of only twelve horns AH 
annuals vveie neai Jy noimal twelve horns after the beginning of tieatment 
Due to lack of fuithei tieatment, relapses occuned and all animals weie dead 
on i etui n to the hboiatory at the twenty second houi after baibital medication 
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The efficacy of various theiapeufcie ineasuies, following the in tiaperitoneal 
injection of the 90 pei cent lethal dosage of barbital sodium is iliustiated in 
Table I It was possible by careful symptomatic control of lespnation and 
indirect eontiol of the cn dilation, by means of a combined theiapy with piero- 
toxin, metrazol, ephedime, and 5 pei cent glucose by vein, to save 93 3 per 
cent of a senes of 15 animals, while medication with piciotoxm and metiazol, 
or piciotoxm and 5 pei cent glucose bv vein, saved similai jieiceutages (908) 
of gioups of 11 animals 

The intravenous admimstiation of 5 pei cent dextiose at intervals ovei 
a penod of foitv houis was of some antidotal value, m that undei such treat- 
ment, moie than twice as many survivals occmied as weie noted m the con- 
tiol senes The effectiveness of fluids was fiuthei demonstiated when this 
pioceduie was combined with coi amine Such combined therapy' saved 50 
pei cent of the treated animals, although all animals of a second gioup 
tieated with cox amine alone died Effective dosages of cm amine weie prone 
to produce a significant secondaiv depiession, geneialh accompanied by 
pulmonavv edema 

The mechanism of action of the mtiavenous glucose m deci easing the 
lethal effects of baibital is explained onh m part Unpublished data on dogs 
indicate that 10 pei cent glucose by vein lesults m a small but significant 
acceleiation of the noimal uimaiy excretion late of baibital The diuretic 
effects of the injected fluid on rabbits weie mailred Koppanyi, Miuphy, and 
IOop (1933) obseived no acceleration of the barbital exeietiou rate m dogs 
when tieated with 10 pei cent glucose by vein Johnson, Luckhaidt, and 
Lightlnll (1930) repoited that the duiation of baibital hypnosis in dogs was 
reduced 50 per cent by intravenous glucose medication The period required 
for complete recoveiy of barbitalized labbits undei the fluid therapy was not 
significantly alteied, although the depth of hypnosis was significantly dimin- 
ished These data suggest that 5 per cent dextrose is superior to higher con 
centrations m the volume injected The pnmarj beneficial effects of isotonic 
glucose by vein aie visualized as maintaining a positive w’ater balance and 
the prevention of the development of acidosis as icpoited by Henze (1936), 
and Fmhei and Salzei (1936) 

1,000 mg pa kg — The median time of death m a senes of 7 rabbits medi 
rated intiapentone'dly with a dosage of one gi am of baibital sodium per kilo 
gnm bodv weight, eonsideied to be twice the absolute lethal dosage for rabbits, 
was tlm tv eight minutes, with a lange of twenty five to sixty nine minutes 

The older of efficiency fiom gieatest to least of the most satisfaetoiy ana 
leptic measures tested based on data obtained fiom the tieatment of poison 
mg with smaller dosages of barbital, is illustrated m Table II 

All types of symptomatic tieatment weie effective m piolongmg the sur 
vml penod, m that death occurred only aftei eleven hours m the senes 
tieated with the least effective tlieiapeutic sequence, as compared with a 
median of tlmty eight minutes m the eontiol oi untreated gioup In other 
wouls eontiol of respintion and nulnectly of the circulation with pierotoxm, 
metiazol, and ephednne, together with fluids (5 per cent glucose) intra- 
venously as lequired ovei a penod of tlmty six to sixty horns, reduced the 
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moitality fiom 100 per cent to 16 T pet cent The method of treatment used 
m the initial experiments of this dosage group was a duplication of the above 
theiapeutie sequence, with the exception that no treatment was given between 
the fifth and twelfth horns due to the apparently excellent condition of the 
animals The survival peieentage of tins initial senes was only 18 8 pei cent, 
ie, seven of the nme fatalities oecuned dunng this peiiod because of msuffi 
cient medication Tins picture is almost duplicated by discontinuance of 
therapy between the twelfth and twenty thud hours aftei the injection of the 
hy pnotie 

DISCUSSION 

Symptomatic eontiol of the effects of baibital sodium poisoning m nibbits 
appears to be best accomplished by means of fiequent medication with two 
cential convulsants— piciotoxm and metiazol, the judicious admmistiation of 
a vasopiessoi agent, ephedrme, and the admmistiation of fluids mtiavenously 
prefeiably m the fonn of 5 pel cent glucose Tile efficacy of fluid in a eorre 
sponding volume of 10 pel cent glucose oi Rmgei’s solution was mfenor to 
isotonic glucose Medication should be continued at sboit intei vals at the 
outset of the poisoning as judged by the symptoms present, and at longer 
intervals as the depth of hypnosis diminishes In tile presence of one or moie 
absolute lethal dosages tieatment should be continued foi a peuod of at least 
timty six boms for optimal results The internals of tieatment depend on 
the condition of individual animals 

The administration of pietotoxm lesults m a snbmavimal stimulation of 
lespnation, and leaetions become maximal only aftei a latent peuod The 
pioduct m these zespeets is mfenor to metiazol foi emergency puiposes 
However, the duiation of action of piciotoxm which langes from thirty to 
one bundled eighty minutes depending on the depth of hypnosis, is supeuor 
to that of metiazol On the other hand, picrotoxiu is not wholly fiee of un 
desnable side actions, in that significant secondaiy depiessant effects may 
develop after excessive dosages 

The respnatory stimulant effects of metiazol were definitely superioi to 
those of othei agents tested Its duiation of action may be as slioit as ten 
minutes m poisoning with massive dosages of peutobaibital, chloial, avertm, 
oi baibital but generally persists foi twenty five to foity five minutes in 
lightei giades of poisoning This pioduct is best suited foi emergency pur- 
poses undei conditions of lespnatoiy failuie On numerous occasions spon 
taneous lespnatoiy movements have been initiated with metiazol nitrate 
nouslv m the presence of continued heart action, one or two minutes after 
cessitiou of respiration An optimal sequence of agents foi use m emeigencies 
of lespnatory depiession oi arfest would be a combination of both metuzol 
and piciotoxm This sequence would lesult in a prompt and marked stunu 
1 ltioi! (ten to timty minutes) ot respnation by metiazol which m turn would 
be summited slightly aud piolonged by the additional medication with piero- 
toxm The optimal theiapeutie level is best judged by maintenance of a good 
colm (absence of anoxemia) md an abnormal reflex excitnbilitv The effects 
of excessive dosages of either of these two analeptics are readily controlled 
bv pentobarbital by vein 
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Epliedrine injected intravenously in maximal dosages of 2.5 to 5.0 mg. per 
kg. lias a definite place in the antidotal sequence against hypnotic or narcotic 
poisoning. The optimal treatment interval with such dosages in rabbits ap- 
pears to be between three and six hours. Larger dosages of epliedrine are 
prone to produce a heart block of greater or less degree and an embarrass- 
ment of respiration due to the development of pulmonary edema. 

The' administration of fluids by vein relieves the anurie effects of barbital, 
accelerates the urinary excretion of barbital slightly, maintains a more nor- 
mal water balance (in that animals poisoned with bai*bital do not eat and 
very rarely drink water during the thirty to fifty hours after poisoning), and 
very probably reduces the tendency for the development of acidosis (Henze, 
1936 ; Pisclier and Salzer, 1936 ; Chang and Tainter, 1936 ; and Sack, 193G). 
Recovery is invariably characterized by the ingestion of water freely. Fluids 
alone are of definite symptomatic value in that the depth of lighter grades of 
hypnosis is diminished. The time required for complete recovery after such 
therapy alone appears to be little altered as observed by Riedel, 1930, al- 
though the mortality figures are significantly reduced. Optimal results are 
obtained when fluids are administered in conjunction with pierotoxin, metra- 
zol, and epliedrine. 

“Coramine,” strychnine, and caffeine were of questionable value in the 
treatment of even lighter grades of barbital sodium poisoning. The order of 
observed efficiency corresponds to that in which the compounds are listed, as 
a matter of fact, the data obtained indicate undesirable effects, such as sec- 
ondary depression from effective dosages, and, in the case of caffeine, these 
toxic effects were additive with those of the hypnotic. 

CONCLUSIONS 

The relative antidotal values of a series of analeptic measures have been 
tested on the rabbit after intraperitoneal medication with maximally sedative, 
maximally hypnotic, single lethal, and at least two lethal dosages of barbital 
sodium. 

Control of the respiratory symptoms of poisoning by medication at suit- 
able intervals for a period of thirty-six to forty-eight hours, with pierotoxin and 
metrazol, and of the circulation by means of epliedrine, together with fluids 
intravenously, prolonged the median period of survival after two lethal dosages 
of barbital from thirty-eight minutes (control) to a minimum of 39.5 hours and 
reduced the mortality from 100 per cent to 16.7 per cent. 

This study was supported in part by grants f roni # the Therapeutic Research Conuniu ce 
of the Council on Pharmacy and Chemistry of the American Medical Association. 
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BACTBRIOST YTIC ACTION OP PRONTOSIL SOLUBLE, 
SULFANILAMIDE, AND DISULFANILAMIDE ON THE SPORULATING 
ANAEROBES COMMONLY CAUSALLY ASSOCIATED WITH 

0 iseous gangrene* 


Robb SruaiiNo bum PhD, Mohgimovn, W Vi 


I T IS nnpiaetieal and unessential licie io it.uew tlie ahead) \ olummous litem 
tuie on the nttuie and action of the sulfamlumde senes in the ticatment 
of various infections This action has aheady been 1 ithci conclusit el) demon 
stinted e\pot mentally against the stieptococcus and pneumococcus (it least 
leitam tapes), the gonococcus, the meningococcus md moie leeentlj against 
malaria and the filtmble anus of 1) inphoc) tic choiiomeniugitis 

As fai as we can asceitam, howotei, onl) one study lecoids tho clnucal 
action against the sponilatuig ail leiohes of human gaseous gangieue Holliman’ 
repoits the tieatmcnt with sulfanilamide of tlnce cases with “an amazing not 
to say diamatie, mull m a despei ite else ot gis gangieno Cases 2 and 3 me 
confirmatoi) ” Clostndmm uclchii was actinllj isol ited onl) fiom Case 3, but 
was piesumabl) piesent m all eases, cithoi fiom symptoms or mieioscopie 
ohsei \ ation 

Although it ts customai) to ptoeede clinical tiial In some foim of ovperi 
mental m vitto test of a diu* no leeotd of such test on the spoiulating anaerobes 

•l*ro»j the Department of Millet! Btcterlologx and Public Higitne MrgltUa. Un! 

\ersit> School of Medicine 
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of gaseous gangrene has yet been observed in the current literature. Bohlman 
does quote a personal communication from P. H. Long, who is stated to be 
“conducting experiments with B. welchii to determine the effect of Sulfanila- 
mide on growth and phagocytosis.” 

In view of this lack of proof of direct, or primary bacteriostatic action of 
sulfanilamide on the sporulating anaerobes, it appears desirable to attempt 
such measurements of sulfanilamide and related compounds. To this end we 
obtained, through the courtesy of the Winthrop Chemical Company, Inc., experi- 
mental lots of prontosil soluble powder and of prontosil soluble (2.5 per cent 
solution). From Parke, Davis Company Research Laboratories we were pro- 
vided with sulfanilamide and disulfanilamide.' 

As test organisms we selected, from an extensive collection of sporulating 
anaerobes, a series of species commonly encountered, either alone or in combina- 
tion, in human gaseous gangrene. These selected species were : Cl. ivdclui, Cl. 
tertium, Cl. sporogenes, Cl. tetani, Cl. lentoputrescens, Cl. bifennentans, Cl. 
novyi, Cl. septicum, and Cl. histohjticum. In addition was included Cl. 
botulinum Type A, although this organism is not associated with gaseous 
gangrene. Stock cultures of these organisms were grown in semisolid agar for 
twenty -four hours just preceding the tests. 

Preliminary tests were conducted in a simple medium composed of 1 per 
cent Baeto-Tryptone, 1 per cent Bacto-Neopeptone and 0.2 per cent dextrose in 
distilled water. To this basic medium the several drugs were added in serial 
dilutions, which were then tubed iu 7 by % inch tubes, each covered with a 
heavy oil seal 1 cm. deep, and autoclaved at 120° C. for twenty minutes. They 
were cooled quickly and inoculated immediately. The reaction of the medium, 
as inoculated, was about pH 6.S to 6.9, and was not visibly altered by the drugs 
in the dilutions tested. 

Each test dilution was inoculated, through the oil seal, with a Pasteur 
pipette from the twenty-four-liour-old stock culture in semisolid agar. Approxi- 
mately 0.05 e.c. was delivered deep into each tube. All cultures were incubated 
at 37° C., and were observed at suitable intervals. Readings were recorded m 
terms of perceptible turbidity as compared with the control inoculation into the 
basic medium without added drug. The turbidity of the control culture is m 
all cases considered “4 plus,” although the turbidity of Cl. tetani, for example, 
was much less than that of Cl. sporogenes or Cl. bifennentans. Inhibition of 
growth must, therefore, be judged by comparing each drug dilution culture with 
its own control. 

The results of several repetitions are summarized in Table I. We should 
observe here that, while absolutely equivalent turbidities were not obtained, 
nor expected, on repetitions of tests of the same dilutions, there was a surpns- 
. ingly high correlation. 

• ( From Table I it appears that prontosil soluble (2.5 per cent solution) 
exejls a direct bacteriostatic action, to and including a dilution of 1 :1000, upon 

. -*». desire to express appreciation to the XVinthrop Chemical Company, Inc., and to mA < 
l BivisfCompany for the cooperation which made possible this study. 
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Cl tetam. Cl lentoputi escens. Cl nouji,Ll sepiicum and Cl histolyticum The 
othei species tested neie staicely, if at all, afteeted until exposed to a concentia 
tion of 1 125 

It might be of interest to note that all species i educed the led eoloi of the 
diug to a coloiless state w lienex ci giovvth oceuired to a degiee of marked 
turbidity Some species vveie moie aetive m this lespect than otlieis Thus, 
in one test, Cl iiclchn complete]} dccolonzed the 1 250 dilution, while Cl 
spoiogenes and otheis deeolouzed the 1 2000 but not the 1 1000 dilution 

Sulfanilamide excited almost an identical degiee of inhibition as did the 
piontosil soluble Slight difteienees m tmbidity aie iceoided, but these vaiy 
almost as much foi one as foi the othei drug Little, if an}, moie effective 
inhibition was obseivable w dll sulfanilamide, although such might have been 
expected fiom the chemical stnietuie 
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Disulfanilamide, on the eontisi}, effected a distinctly supeuoi inhibition, 
complctch suppiessmg all species to and including a dilution of 1 250 Again, 
also, a specific action was appaient ou the same oiganisms as weie afteeted b} 
piontosil soluble and sulfanilamide Fmtlieimoie, tins action was eudent to 
Inglici dilutions, for example, Cl septteum was completelj inhibited bj a 1 8000 
dilution 

This test ltas then lepeitcd, piepaung dilutions fiom the piontosil powdei 
The lcsults vveie essential!} identical with those obtained with dilutions of the 
piontosil soluble (2 5 pci cent solution), except that siimlai numerical dilutions 
of the powdei appealed veiy slight!} less effective than those denied fiom the 
piontosil soluble solution This disp'inty, although slight, was uniformh and 
sufficiently evident to indicate a meosuiablc and unexplained snpeiion 
action of the piontosil soluble (2 5 pel cent solution) 

In these above tests, it will be noted, the seveial drugs were add 
bisic medium and stcnlwcd In autoclaving Since fins is coutiaiv 
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therapeutic use, it is conceivable that their activity may be depressed by such 
sterilization. At the same time, in this type of experimentation, some form 
of, sterilization is, of course, essential. Moreover, the exigencies of anaerobic 
cultivation demand at least the boiling of the culture medium before inoculation, 
in order to insure conditions proper for growth. In this respect, then, the 
results of these experiments cannot be directly compared with those which may 
be obtained by administering the same drugs, unaffected by heating, either by 
mouth or by injection into the human body. 

To determine if “self -sterilization" might be obtained, dilutions of 1:250, 
1 :500, and 1 :1000 were prepared in the peptone broth, tubed under oil, and 
incubated without sterilization. After twenty -four hours’ incubation, all tubes 
were heavily turbid with various contaminants. Since 1:250 maria approxi- 
mately the saturation of disulfanilamide in the basic medium, this method was 
obviously eliminated. 

Table II 


Disulfanilamide Autoclaved in Distilled Water and Aseptically Added to the Basic 
Medium Recorded After 06 Hours’ Incubation 
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Filtration of the initial dilutions might be attempted. However, unless 
boiled and protected against the reabsorption of oxygen, the addition of these 
dilutions would reaerate the test mediums. Due to these, and other technical 
complications, filtration experiments were not attempted. 

We did, however, utilize a principle commonly applied to the sterilization 
of certain carbohydrates. The disulfanilamide was autoclaved in a 1 :125 dilu- 
tion in neutral distilled water. The basic peptone broth was tubed under oil 
in 9 c.c. amounts and autoclaved separately. This dilution of disulfanilamide 
is really a supersaturated solution, but remains in solution while hot. While 
still in solution, serial dilutions were made with sterile pipettes through 9 c - c ' 
sterile distilled, and freshly boiled, distilled water blanks. These dilutions worn 
then aseptically delivered, in 1 c.c. amounts, under the oil seal into the basic 
medium to effect the desired end dilutions. These tubes were then inoculated 
and incubated. The results are shown in Table II. 

In comparing the results expressed in Table II with those in Table I ll 
appears, superficially, that the autoclaving of disulfanilamide in distilled ' va!fr 
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pexmits it to letam a slightly gieatei bacteiiostatic activity Howevei, again 
the factor of necessary introduction of onj gen with the aerated dilutions of the 
drug might be sufficient to account for this 

It is a simple matter, using methjlene blue as an mdicatoi, to show that 
boiled distilled watei becomes fully aerated withm the time lequned to make 
the necessai} dilutions and to deliver these into the basic medium It would 
be difficult to evaluate tins possible cause but at least no appieciable gam is 
obseived by autoclaving the drug 111 distilled watei, with subsequent addition 
to the medium 

Obviouslj these in Mtio tests m a simple peptone medium do not approach 
the complevLtv of conditions within the human body N 01 is theie any pxae 
tieable way to attain them nuclei conditions suitable ioi anaeiobic cultivation 
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We did simulate them, to a degree, by picpaimg a second basic medium com 
posed of Difco Loelflei’s blood seium deli} dialed One gram of this poudei 
was dissolved m 140 ce of the stock dextiose peptone bioth In this medium 
the several chugs were diluted as befoie tubed uudei oil, and autoclaved The 
tubes contained, aftei autoclaving, a fibiinhke clot m a clear fluid 

Since disulfamlanudc, 111 the pievious tests, complete!}' inhibited certain 
species to the maximum 1 8000 dilution, m tins test it was diluted fiuthci to 
1 32,000 

The tubes were inoculated, incubated, and obsened fox lurbiditj and de 
colonzation of the piontosil soluble The results aic rccoided m Table III 
When Table III is eompaied with Table I, it is evident that the action 
of the seveial drugs 111 dilute Loeffier’s senim watei is piacticalh identical with 
that m the simple dextiose peptone bioth If anj thing, the activitv m the 
seium water 3s slightly less, as noted particulail) with the disulfamlamide At 
least theie is no distinct increase, such as is stated to occur m tests of aenflav me 
and certain similar compounds. 
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Finally, a series of tests was run in a semisolid agar prepared by adding 

0. 25. per cent agar to the dextrose-peptone water base. The several drugs were 
diluted as before and tubed without oil seal, autoclaved, inoculated, and 
incubated. 

The readings in this semisolid agar so nearly exactly parallel those in the 
previous tests that it is not essential to present them in tabular form. 

SUMMARY 

We have attempted to measure, under several experimental conditions, the 
direct bacteriostatic action of sulfanilamide, disulfanilamide and prontosil 
soluble upon a series of sporulating anaerobes commonly causally associated, 
alone or in combination, with human gaseous gangrene. 

These tests indicate that, under these test conditions, the drugs exert an 
apparently specific selective action against certain species, notably Cl. tetani, 
Cl. lentoputrescens, Cl. novgi, Cl. scpticum, and Cl. liistolyticum. On the con- 
trary, Cl. welchii and the intensely proteolytic types such as Cl. sporogenes and 
Cl. bifermentans, as well as the toxic Cl. botulinum Type A, are scarcely at all 
affected, at least by any concentrations approaching those tolerated in thera- 
peutic dosages of human beings. 

It appears, from these tests, that the bacteriostatic activity increases in 
order : prontosil soluble, sulfanilamide, and disulfanilamide. This is in keep- 
ing with their chemical composition, and might be anticipated. In fact these 
results parallel those of Rosenthal, Bauer and Branham 2 in testing these same 
compounds for protection of mice against streptococcus and meningococcus 
infection. 

Lastly, admitting Bohlman’s 1 “dramatic” results in the treatment of 3 
cases of presumably Cl. ivelchii infections with sulfanilamide, and comparing 
the experimental concentrations tested with the maximum estimated body con- 
centrations attained by his dosages, it would seem necessary to assume some 
secondary therapeutic activity of the drug other than a simple and direct 
bacteriostatic action upon the bacteria themselves. 

These experiments measure only the direct bacteriostatic activity, and we 
attempt here no explanation of the obvious discrepancy between the experi- 
mental results and the therapeutic records. 
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THE URINARY EXCRETION OP SINGLE DOSES OP SULFANILAMIDE* 


John V Scum, and IIlrm\n D Hatish, Nlw York, N Y 


T HE success! til treatment of uuiiaij infectious 1 w ith sulfanilamide has 
directed attention to the measurement of uimaij eoneentiations of the 
drug J sauce it has been pointed out that the theiupeutic effiuicj is a function 
of the conceutiation of the ding m mine "With a uei\ to turthei elucidation 
of the elimination of the ding, we 3m e administer ed single doses to thiee 
male subjects P, a noimal white male, weighing 125 pounds, was gnen 
2 0 gm , h T a noimal eoloied male, weighing 350 pounds, was gnen 2 5 gm , 
and A P i noimal white male, weighing 125 pounds, was gnen 3 0 gm A P 
became dim and nauseous thiee boms aftei ingestion of the ding lie fenced 
fluids and was given 10 giam of sodium bicaibonate These subjects weie 
occupied with then noimal loutmes Unne samples weic \oided ad libitum, 
and analyzed foi fiee and total sulfanilamide 

The data obtained aie abbieuatcd in Table I to show onlj the maxima 
obseived, and the mimbei of horns aftei ingestion of the ding at which these 
occmied Concent! at ions aie expressed m milligrams pei cent, and i«ites m 
mdhgiams pei horn 

The late of excietion leiched apices which did not correspond to the 
conceutiation peaks although maximal latcs of excietion of fiee and total 
sulfanilamide oecuned at the same time in all oases In two cases an addi 
tional latei peak was obsei\ed m the late of total sulfanilamide excietion 
The maxima obseiaed fox conjugated sulfanilamide concentiations oc 
emied latex than the peaks foi the tiee sulfanilamide Oonsequenth, the con- 
eentiation maxima of the total sulfanilamide eonespond to the maxima of the 
fiee, oi conjugated sulfanilamide, or both 

The multiple peaks obsei\ed use shaiph, and aie undoubtedly the Jesuit 
of the factors, \ir, water intake, nnmvy pH, phjsie.il aetmtj, tissue desoip 
tion, tnbulai iesoiption, 0 etc 

Excietion of the diug, m the oulei of the eases piesented, was complete 
in 8ft\ fifty eight, and fiftj-foiu houis The total ieco\eiv ot sulfanilamide 
was 53 51, and 58 pei cent of the amount ingested, respectively Chex all 
values weie checked bj diazotizing and coupling the combined unne samples 
m each ease to oxeicome the eolormietiic leading enois at low concentrations 
The data were obtained in the third case, using Mai shall f s method, 7 and in all 
othei cases using the clnomotiopic acid method 8 The total lecoveiv is m 
good agreement with the data obtained bj Pullex® in animals Approximately 
45 pei cent of the initial dose of sulfanilamide remains unaccounted for This 

•Prom the Pathology Department ami tho Littauer Pneumonia Research Fund Harlem 
Hospital Station 
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may be partially excreted in another form, since Puller could find only small 
amounts in feces, and Marshall 10 recovered less than 2 per cent in the intes- 
tinal tract of dogs, four hours after ingestion of the drug. 

The recovery of free sulfanilamide was 24, 17, and 37 per cent. The last 
value appears to he high and may he due to the diuresis induced. 

Table I 


Sulfanilamide 
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FREE 1 
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It was noted that approximately 80 per cent of the free sulfanilamide ex- 
creted (80.0, 87.5, 75.4 per cent) was recovered during the first twenty-four 
hours, whereas only 60 per cent of the total sulfanilamide (65.0, 57.5, 63.1 per 
cent) was excreted during this time. The difference is due to a lag in the 
excretion of aeetylsulfanilamide and was anticipated from the recession of 
the concentration peaks observed. This may result from a time requirement 
in the detoxification mechanism. 


Table II 


CASE 


URINE 
VOLUME 
IN 1ST 24 
HOURS 


FREE 

SULFANILAMIDE 
IN GRAMS 
IN 1ST 24 
HOURS 


% RECOVERED 
AS FREE 
SULFANILAMIDE 
IN 1ST 24 
HOURS 


TOTAL 
GRAMS 
IN 24 
HOURS 


A.IC 

S57 

0.1S1 

3.6 

0.412 

J. 

995 


11.4 

0.791 

T. 

2020 

0.370 

14.8 

0.725 

H. 

2250 


19.6 

1.495 

F. 

1745 


19.2 

0.688 

A. F. 

2430 

0.836 

27.9 

1.100 


% RECOVERED 
OF TOTAL 
IN 1ST 24 
HOURS 


8.2 

19.S 

29.0 

29.9 

34.4 

3G.fi 


Since colorimetric comparison is more accurate at higher urinary concen- 
trations of sulfanilamide, the following three male patients, recovering f ron! 
tibia-fibula fractures, were studied during the first twenty-four hours only 
The amount of sulfanilamide administered in these cases was increased to 1 
and 5 gm. Helmholz and Osterberg 2 report that after a single 5 -gram dose 
of the drug, the urine will at some time contain as high as 60 mg. per ccot 
free and 100 mg. per cent conjugated sulfanilamide. One patient, A- k" 
weighing 130 pounds, and given 5 gm. of the drug, did not nearly approxima ie 
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these values H, neighing 180 pounds, given 5 gra , achieved a fiee sulfanil- 
amide concentiation of 75 mg pei cent but the conjugated foim did not 
exceed 50 mg pel cent J, weighing IBS pounds, and given only 1 gm , fell 
m tins range A fouith case, G , not lepoited Iieie m detail, with obvious 
kidney involvement, and given only 5 gm achieved concentiations of 80 mg 
per cent fiee and 175 mg per cent conjugated sulfanilamide 

Caie was exeieised to avoid urine losses m all cases The recovery 
within the fiist twenty foul hours of the fiee and total sulfanilamide expressed 
m per cent of the ding admunsteied (see Table II) vaned widely It w as 
obsei ved that tlie lor, leeoveiy was concomitant with low nunary Volume 
The letentiou of sulfanilamide m the first two eases (A K and J) is ap- 
pal entlj not i elated to lmpaued kidney function, since both subjects vveie 
regaided clmicallv normal The high value of fiee sulfanilamide in Case A F 
(27 9 pel cent) may be due to dnuesis These findings aie in agieement with 
the lesults lepoited by Marshall 0 The amount of the diug exeieted duung 
the fiist twenty foui horns is obviously- not solely related to the nunary volume 


suiniAmr 


Multiple peaks have been obseived in the concentiation and the late of 
output of fiee and conjugated sulfamlaunde m the mine following single 
doses of the diug The inte and concentiation maxima do not appear to be 
i elated 

Fifty five pei cent (±5 pet cent) of the ingested sulfanilamide has been 
leeoveieil 

The peuentagv of the (hug reeoteted mthtu the first twenty four hours 
varied fiom 8 to 36 pet cent The two lowest values vveie, among othei 
things, associated with a low ui mat y output and vveie appaiently not i elated 
to unpaned kidney function 


Tke kin, I interest at Dr Solomon VVcintraub Pitiiologist Dr Jesse G vr Builowa 
Visions Phj stetan anti Dr Gouts T VV right Director of Surgerj Is acknou te.ls> ei ] Thanks 
ait <liic Air V Fookson and Mr L* Taj lor for technical a ‘iiistinoi 
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LABORATORY METHODS 


A MICROCONSTANT EXTRACTION APPARATUS FOR LIQUIDS* 


Frederick C. Messer, B.S., Pittsburgh, Pa. 


I T IS frequently necessary to extract a small amount of fluid with a non- 
miscible solvent under conditions where mechanical separation is unsatis- 
factory. A wide variety of devices has been described for the automatic con- 
stant extraction of liquids with lighter, nonmiscible liquids ;*■ 2 but none is 
suitable for the extraction of volumes under 10 c.c., and most achieve efficiency 
at the cost of simplicity. From the latter standpoint, the apparatus described 
by Kurzrok and Ratner 3 is an exception, and has formed the basis of design for 
the microapparatus described here. 

The use of such an apparatus for the extraction of small amounts of fluid 
quantitatively has a threefold advantage over the use of a separatory funnel: 
The extraction is not attended with the mechanical losses encountered with the 
funnel in all but the most skilled hands ; the extract is left in a small volume 
of solvent; and, the process being automatic, it is less time-consuming. Al- 
though the following description is somewhat specific in respect to details, the 
apparatus (since it can be made by anyone with reasonable skill in glass-blow- 
ing) lends itself to wide variation, adapted to specific needs. 

Referring to Fig. 1, it will be seen that the apparatus consists essentially of 
a boiling chamber, A; a condensing chamber, B, fitted with a condenser; and an 
extracting chamber, C. The boiling chamber is fitted with an outlet tube, E, 
leading to B, and a return tube, F, leading from G. The condensation chamber 
terminates below in a narrow tube, H, reaching to the bottom of C, and carrying 
a sealed concentric outlet tube, G, into which F is fused. 

The boiling chamber, in the ease illustrated, is a 125 ml. Erlenmeyer flask; 
and the extraction chamber, a test tube 6 inches by % inch. The condensation 
Chamber is of 25 mm., and the vertical tube H, of 5 mm. glass tubing. The joint 
between B and II is best made with an intermediate section of tubing of larger 
diameter than II, as illustrated, for the sake of sturdiness. A bulb is blown on 
the lower end of H, containing minute perforations in its undersurface. All 
stoppers are cork of good quality. Construction is easier, and the apparatus 
less fragile, if tube E is made discontinuous, and provided with a joint of rub- 
ber tubing ( D ). 

In operation, 50 to 75 c.c. of solvent is placed in A, and the fluid to be ex- 
tracted, in G. The latter is then filled nearly to the top with solvent. The 
apparatus is connected, the condenser water started, and the solvent in flask A 

*Frora the John C. Oliver Memorial Research Laboratory, St. Margaret Memorial HospU a1, 
Pittsburgh. 
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boiled ovci ail appiopnate souice of heat Vapor ftom the solvent leaches It 
through L, is condensed, and eollects m II until tlie height of its column ovei- 
balances the piessure eveited by fluid and supernatant solvent in C Then the 
solvent flows out thiough the peiforations in the bulb at the end of II, passes 
up tluough the fluid m a flue state of subdivision, exacting as it goes, and 
joins the supernatant solvent When the luttei has leached the level of the 
letuin tube F, it flows back mto A, catiymg with it e\ti acted matenal fiom C 



The fluid is bung continually peuneated by a stieam of fiesli solvent and tin 
evti acted mattei is eventually all concentiated 111 A 

At the end of the evtiaetion (which usually occupies fifteen to tlmty nun 
utes) the evtiact may be lecoveied by evaporating the solvent m A, and may 
that be measured by appiopnate means To recovei the evtiaeted fluid tube 
II is vvithdiavvn fiom the estiaction clnmbei, washed inside and out, and as 
much of the supernatant fluid as possible diavin off with a pipette The leniain 
mg solvent may be driven off by wanning C 111 a water bath 
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Some variants of the above are illustrated in Figs. 2 and 3. In Fig. 1, a 
395 mm. West condenser is shown, which experience has proved to be most satis- 
factory when using ether as a solvent. When solvents of higher boiling point, 
such as ethyl acetate, are employed, the condenser illustrated in Fig. 2 is ade- 
quate, and has the advantage both of lowering the center of gravity of the assem- 
bly, and of eliminating one cork joint. This condenser, which may be blown 
from a test tube, slips loosely into the mouth of the condensation chamber. 
Under some circumstances, a 15 ml. centrifuge tube may advantageously be used 
as an extraction chamber (Fig. 3). In this case, the bulb at the end of 17 is 
omitted, and the tube drawn to a blunt taper. Instead of the concentric sealed 
joint, G, tubes II and F may pass through separate holes in a cork at the mouth 
of D; however, it is difficult to make a sufficiently tight joint in this way. A, B, 
and C could easily be equipped with standard taper ground joints in an ap- 
paratus intended to be used extensively. 

Two illustrative examples of the application of this apparatus may be cited 
from the author’s experience. In attempting to extract quantitatively the lipids 
from a chylous fluid, 4 using an alcohol-ether mixture, a stubborn emulsion was 
encountered upon shaking. Using the apparatus illustrated in Fig. 1, the ex- 
traction was accomplished in fifteen minutes without difficulty. In decomposing 
the picrates of the guanidine bases, the modification shown in Fig. 3 has been 
especially useful, and the method lends itself to the decomposition of other simi- 
lar basic derivatives. The picrate was precipitated in 15 ml. centrifuge tubes, 
and centrifuged. The mother liquor was decanted and the tubes allowed to 
drain. Then 5 to 7 c.c. of 10 per cent hydrochloric acid was added to the crys- 
tals, and the suspension extracted with ethyl acetate for thirty minutes. The 
base remained as the hydrochloride in the centrifuge tubes, and could be deter- 
mined manometrically by r the hypobromite method. Guanidine, in amounts of 
1 to 5 mg., was recovered to the extent of 95 to 98 per cent; and os-dimethyl 
guanidine, in like amounts, gave a uniform recovery of 75 per cent by this 
method. 5 

SUMMARY 

An easily-constructed apparatus is described, which permits the constant 
extraction of 1 to 10 c.c. of fluid with a lighter, nonmiscible solvent. The ap- 
paratus may readily be modified to suit specific requirements. 
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COCIC CONTROLLED AT A DISTANCE FOR EXPERIMENTAL STUDY 
OF BREATHING* 


OstAii C in toni, MD, ScD, Mil in, Italy 


A LL e\pei mental icseaiches on the icspnatoij gases, basal metabolism de 
teiminations, aheolai gas samples, deteiimnations of eaidiae output, lung 
capacity, etc , reejune the use oi a cock with tluee ot moie “wajs” which gnes 
the patient s month communication eithei with outside an, 01 with spuomeleis, 
gasometers, bags etc 

The cock uoiks bj means of a handle attached to it and is turned by the 
band of the opeiatoi Tins is done ion close to the patient s face, causing him 
distiubance which is shown b\ his alteied bicathmg aetniti Moteotet, a veiy 



skillful opeiatoi is leqnued in oidei to watch both the lire t thing actiutj of 
the patient and the stopwatch, besides otliei eipeiuneiital paitu-ulais 

In oidei to leduce the work of the operatoi, I hare designed a cock which 
mat he manipulated with lemote contiol (Fig 1) 

It has thiee outlets In a fixed position a winding spring connects two 
outhts Bs a turn of the handle the hole of the cock will moie tluough an 
angle of 90°, one of the outlets will be plugged and the othei two will he 
connected, at the same time the winding spring will be stietched, When the 
handle is leleased, the winding spimg brings the cock to its first position 

•From the Medical Clinic of the Ro>aI Unh ersity of Milan 
Recehtd for publication June 1 1437 
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The first turn of the handle can be executed at a distance by means of a 
flexible transmitter of Bowden type, which is controlled by a hand stretcher 
with a stop book. This keeps the cock permanently in the turned position. 

In order to go back to the first position, switch off the stop hook, and the 
winding spring will automatically turn the handle. 

With this device, the operator can place himself beside or behind the patient 
and work the cock with one hand in a very simple and sure way, leaving it 
opened afterwards either in one or in the other position for the time required. 


CRYSTAL TESTS FOR MINUTE AMOUNTS OF MORPHINE* 


Charles C. Fulton, St. Paul, Minn. 


T HE reagents to be described provide crystal tests applicable to less than one 
gamma, one-millionth of a gram of morphine. All are iodine reagents, hut 
they differ in composition and properties and in the crystals they yield with 
traces of morphine. There are four distinct types of crystals : (1) black needles, 
(2) rosettes of brown threads, (3) tiny rectangular orange brown rod plates, 
and (4) much larger red sciuare-cut plates. Six reagents are given; I and II 
are made with different acids, but yield the same crystals, the black needles. 
The next two reagents yield the brown threads; with III these vary slightly 
towards the black needles, and with IV they are associated with the tiny orange 
brown rectangular crystals. Reagent Y yields the tiny rectangular crystals, 
still associated with some scattered straggling threads; YI yields the familiar 
red plate crystals, which are commonly considered the most characteristic mor- 
phine crystals. 

With larger amounts of morphine, in fact, all these reagents yield the 
plate crystals, where the concentration is suitable; the first three giving chiefly 
rosettes of brown threads in the outer parts of the test drops where the concen- 
tration of morphine is less. 

The reagents are not for morphine alone. They give crystals readily with 
many different amines and alkaloids, and can be used for numerous identifica- 
tions. Their other uses, however, have not yet been studied; nor do we even 
know which of the crystals are most characteristic of morphine in testing traces, 
nor which are formed most readily if the morphine is not perfectly pure. 

TECHNIQUE 

Add the reagents directly to a little of the dry alkaloid or its salt. 
Evaporate a drop of solvent containing morphine on the microscope slide. 
(Chloroform solutions were used in the investigation — the morphine was dis- 
solved in a little alcohol and dilute solutions made up with chloroform.) 
not allow the drop to spread all over the slide; evaporate it in a small area, 


•Prom the Alcohol Tax Unit. St. Paul Laboratory. 
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say by bloving on it If neeessau, e\ apot lie se\eral 01 anj numbei of diops 
m the same place If the amount of moi plane suspected is no moie than one 
gamma, draw a line on the siule with the giease pencil pointing to the deposit 
and ending neai it Add i diop of leagent, then a eo\ei glass (% inch), 
squaiely o\ei the deposit This spreads the leagent e\enly and thmlj o\ci 
the deposit and the adjacent slide Cn stallization usually begins m about fif- 
teen minutes, is usually veil de\ eloped within tlmty to forty fi\e minutes, and 
about as complete as it u ill e\ ei be m an horn oi an horn and a half The low 
powei of a good mieioseopc is gcnetally adequate, except for the tm> lecUngu- 
lai civstals gisen In leagents IV and V These meut examination nndei high 
powei 

FVCTOUS CUfSING DIFFERENT Em-ECTS Ol THE RL\Gr\TS 

The leagents aie made by diluting specified I Ivl solutions with diluted ot 
mixed acids The 1 1CI solutions can be kept in stock, the leagents thenisches 
aie not entuch peimancnt, but a piepaiatian can be used for two oi three 
dais, e\en if left m an open test tube 

The effect of a leagent depends on the mtio of KI to iodine, oi the excess 
of KI o\ci that needed to hold the iodine m solution, and on the acid used 
Excess of KI Inis a sohent cftect on the morphine iodine compound, besides 
changing the erjstals from one type to anothei m the oi dei alie<^ mentioned 
Itydroehlonc and hjdiobionuc acids slightly niciease the solubilities of iodine 
and of the morphine iodine compound, and acetic acid mci eases them gicath , 
sulfuric acid slightly deei eases them, and phosphouc acid deci eases them to a 
gicat extent Tims with phosphouc acid moie KI is needed just to hold the 
iodine in solution than with the othei acids while m spite of the increased KI, 
the moiphme iodine compound is less soluble Aside fiom solubilities, Indio 
chlone acid has a tendency to fa\oi crystallization m black needles phosphouc 
acid fa\ors biown thieads, and sulfuiic acid is moie faioiable than the others 
to the formation of plates but is also good foi black needles 

One Inmdied and foit\ leagent foimulas weic tested m the expeuments 
It be found that the cnstals \aiy with still other faetois, paitieuhuly 
tempeiature The experiments were earned out at a loom temper atm e of 
about 22° C 

The following leagents aie recommended 

lothnc Reagent 1/7 — I Ivl solution Iodino 10 gm 

KI 50 giu 
Water to make 100 c c 

Reagent — Mix 1 cc of tho IKI solution with 4 cc of (1 plus 3) 
H 3 SO, 

Crystals — Black needle*, more or less branching ami jo thin rosettes 
Good crystals are obtained with 0 1 gamma 
Iodine Reagent If If — IKI solution lodmo 5 gm 

KI 30 gm 
Water to malca 1Q0 c c 

Reagent — 3fiv 3 cc of the I KT solution with 3 cc concentrated 
HGl and 3 c c syrupy H 3 PO, 

Crystals — Black needles, mostly m thin rosettes Good crystal* aro 
obtained with G1 gamma 



624 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


This reagent possibly gives the most rapid crystallization, closely followed by reagent* 
I and III. D ' 

Iodine Reagent HI- III . — I- Id solution: Iodine 7.5 gm. 

Id 75.0 gm. 

Water to make 100 c.e. 

Reagent — Mix 1 e.c. of the I-Id solution with 1.5 c.c. water and 

2.5 c.e. syrupy H.PO,. 

Crystals — Dark brown threads in rosettes, varying to black needles. 

Good crystals are obtained with 0.1 gamma. 
Iodine Reagent HI-IV. — I-KI solution: Iodine 5 gm. 

KI SO gm. 

Water to make 100 c.c. 

Reagent — Mix 1.5 e.c. of the I-KI solution with 2.5 c.c. water and 

3.5 e.c. syrupy H 3 PO ( . 

Crystals — Light brown threads in rosettes, interspersed with a few 
small orange brown rectangular rod plates. The 
latter become larger and more numerous on stand- 
ing. Crystals with 0.25 gamma. 

Iodine Reagent M-F. — I-KI solution: Iodine 7.3 gm. 

KI 60.0 gm. 

Water to make 100 c.e. 

Reagent — Mix 1 c.c. of the I-KI solution with i c.e. of (1 plus 3) 
H,SO,. 

Crystals — A few straggling brown threads, and many tiny rectangu- 
lar rod plates, mostly brownish orange to orange 
brown under high power. Generally some of the 
threads form first; on standing most of the crystal- 
lization is in. the form of the tiny rectangular 
crystals. Crystals form with 0.25 gamma. 

As an alternative, this reagent can be made with the I-KI solution given for III, 
mixing 1 c.c. with 1 c.c. of (5 plus 11) H.SO,. Decant from the KHSO, that gradually 
crystallizes out. 

Iodine Reagent HI -VI . — I-KI solution: Iodine 5 gm. 

Id SO gm. 

Water to make 100 c.c. 

Reagent — Mix 1 c.c. of the I-KI solution with 4 c.e. of (5 plus 11) 
H.SO,. Decant from the KHSO, that gradually 
crystallizes out. 

Crystals — The square-cut deep red plates which we generally consider 
the characteristic morphine-iodine crystals. Tt e 
color may vary to orange brown. Crystals form with 
0.5 gamma; they are of good size with as lim e 45 
1 gamma. These crystals require a longer time to 
form in any number than those with the preceding 
reagents. 

IDENTIFICATION of traces of morphine 

Heretofore the most sensitive identity test known for morphine has hect 
the one with Buckingham’s reagent (10 to 15 gm. ammonium or sodium m ° - 1 
date in 100 c.c. concentrated IBSCh, a permanent reagent as long as it is 
tccted from the moisture of the air). This reagent, a variety of Frohde’s, g 1U4 
an intense purplish red color which, after a short time, fades out. In a P rc '' I0U5 
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eompaiatne studv of the tests foi morphine the wntei found that Bucking 
ham ’s reagent gn es ail unmistakable reaction with 0 4 gamma As a check on 
the sensitivity of the new cijstal tests, the sensitivity with a single diop of 
Buckingham s icagent was ledetei mined using the same solutions used to give 
deposits of moiphme foz the crystal tests In these tests, 0 3 gamma gave a 
purplish pink, 0 2 gamma a “doubtful pinkish color, 01 gamma a negative 
leaction, oi a faint and vezj doubtful evanescent pinkish color The cijstal 
tests with leagents I oi II, and III, aie, thciefoie, the most sensitive identity 
tests now known foi moiphme, and the crystal tests with leagents IV and V 
aie at least as sensitive as Buckingham’s coloi test Cijstallization is peihaps 
moie like!} to fail fiom unknown oz uncontrollable factors, but affords a more 
definite, less subjective test than a coloi 

It is now possible by two cntnety independent tests to identity as little 
as one gamma of moiphme, ox even less, pzovided it can be isolated in two 
small deposits one on the spot plate and one on the nncioscope slide One of 
these tests, with Buckingham s leagent, is a chaiacteiistic coloi test for a pai 
tieulaz phenol — moiphme, the othei, with one of the iodine icagents given 
herein, is a chaiacteiistic cijstal test foi a particulai amine — again morphine 
The identification of enoimousty largei quantities of most substances is in 
geneial based on tests less independent of each othei, less ehaiactcnstic, and less 
certain than these that identity moiphme in the amount of a millionth of a 
gi am 


TROHDE'S REAGENT 

A REAGENT FOR MORPHINE AND TOR OTHER PHENOLIC 
COMPOUNDS* 


Ch vuies C Fulton, St Paui, Minn 


F RoHDE introduced Ins icagent as a test foz moiphme in 3866, but m spite 
of its gieat importance and the long lapse of time, completely accuiate ac 
counts of the reagent itself, its moiphme leaction, and its effect on other coin 
pounds have been entirety lacking 

The leagent is mohbdate m concentiated sulfuzic acid It is made by 
dissolving about 0 5 gm sodium or ammonium molybdate m 100 c e conccu 
tiated sulfuiie acid Moie than 1 gm pei 100 cc should not be used, except 
foi the definite variation, “Buckingham’s icagent " As little as 01 gm (1 
mg pei cubic centimeter) is sometimes used Solution is leadily effected bj 
warming the acid on the watei bath, in faet it can even be obtained at room 
tempciatuie Motybdie anhjdzide will not dissolve so rcadity Its solution, 
howevei, can be effected bj digesting at about 360° C, and it then gives the 
same icdetions 

•From the Vlcol oi T ix Unit St- Paul Laboratory 
Received for publication Vug 9 1937 
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MORPHINE 

Added to a little morphine (the free alkaloid or the sulfate) on the spot 
plate, Frohde’s reagent gives an intense bright purplish red color, after a little 
time (about four minutes) fading and passing through a comparatively weak 
brown or brownish, or with a very small quantity of morphine even fading out 
completely, then developing a strong bright green. On the spot plate this color 
ordinarily changes on standing to an olivaceous yellow brown or brown yellow. 
This is due to absorption of moisture from the air. With several cubic centi- 
meters in a test tube, the green solution, in the course of about two hours, be- 
comes a pure deep blue. In a hot dry atmosphere, or if set in a desiccator, the 
spot-plate test may show, for a time, a bluish green to bluish slate color. 

The reaction may be developed by heat. Ordinarily this is inadvisable, 
for impurities are more likely to react, or if they do not react with the molybdate, 
may be charred or otherwise decomposed by the hot sulfuric acid, spoiling or 
obscuring the true colors of the reaction. However, heating may sometimes be 
of value in testing traces. After adding a drop or two of the reagent, the spot 
plate is immediately set on the boiling water-bath. The purplish red color 
quickly fades and passes into the green, and with further heating is changed 
to slate blue. More heating may" change the color to brown; this takes place 
more quickly the greater the amount of morphine. 

Frohde’s reagent is very sensitive. A single drop, applied to a small dry 
deposit of morphine, strikes a noticeable purplish pink, quickly fading, with 
0.001 mg. of morphine. In a dry atmosphere, the green color will develop with 
0.003 mg. In the heating test the three colors, purplish pink, green, and slate 
blue are obtained with 0.002 mg. In a very humid atmosphere, the reagent may 
absorb moisture too rapidly to show the green color with only a minute trace of 
morphine. However, under the most adverse conditions, stirring the alkaloid 
into solution in a “spot” full of reagent, the green color develops throughout 
the solution within a few minutes of the time the red fades out, with no more 
than 0.02 mg. 

With sulfuric acid that is not cpiite full strength, the initial color is slightly 
bluer, varying from purple red to reddish purple. 

When made with fuming acid (15 per cent free SO,) , the reagent strikes 
dark red, which fades almost instantly; the solution becomes colorless or slightly 
brownish; a green soon develops, and changes to dirty brown. “Fuming 
Frohde’s” is an extremely valuable reagent for the opium alkaloids in general, 
although the morphine reaction is not improved by" its use. 

With the hydrochloride of morphine, Frohde ’s reagent strikes a violet color 
(accompanying the effervescence of HC1) ; but this quickly changes to the same 
purplish red given by the free alkaloid or the sulfate, acetate, etc. The color 
then passes through a weak brown to an olivaceous green, which persists, even 
in the test tube, as an olive green, long after the sulfate solution (in the test 
tube) has turned blue. 

Heroin reacts like morphine ; codeine, dionin, and papaverine give feeble 
reactions, green changing to blue, with the ordinary Frohde’s reagent. The 
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statement met with in some texts that papaveime reacts like morpiime is en- 
tiiely eontian to the observations of tlie wutei The “Fuming Fiohde’s” 
icagent does, howcvci, give a test of gieat value, an intense violet coloi, with 
papavei me 

OFSCKIPHONS IN THE TEXTS 

Frohde’s nioiphine test is one of the best ami most ehaiacteiistic known, 
but the enors, rovths, and misdesciiptions that fill the texts concerning it are 
as icmarkable as it is 

First, one is ustullv dnected to make the leagent up ficsh, and the state- 
ment is frcquentlv made that it will not keep Fiohde s leagent is just as 
peimanent as the sulftuie acid fiom which it is made In a glass stoppeied 
bottle, or even a inbbei bulb dioppmg tlask, it will keep indefinitely, but ex- 
posed to the an, the acid absoibs watei and becomes diluted and woithless 

Second, the mjth peisists, and is found m most texts, that the colois aie 
due meielv to * lowei oxides” of molvbduium That mohbdenum enteis into 
the eoloied compounds is piobable, hut that the colois aie due solely to the 
leagent and not to the substance tested is quite impossible The Peterson, 
Ilnnes, and Webster Toxicolagj, as an exception, does hove the following as a 
footnote “The plav of colois obtained bv the action of moiphme upon tbe 
moljbdie aeid, undei the anhjdration of the sulfuiic acid, is so ehaiaoteristic 
of a veiv few oigamc compounds, that it must be duo to tbe foimation of 
01 game derivatives 

The conclusion is ceitain fiom the almost unlimited vanetj of colois pio 
duced and the natme of the leactive compounds, which me gencially of phenolic 
clmractei (true phenols 01 etheis of phenols), 01 aiomatic amines 

To be sine if a too coneenti ated molvbdate solution is used, a deep sapplme 
blue coloi develops at the edge and giaduallj penadcs the whole solution, and 
since this oeeius not only with moiphme but with all the leictive componnds, 
this particulai coloi is no doubt due to the inch bdenum But it is not likely that 
this leseivation even includes the blue that develops m the test tube, in tbe 
leaetion as described above 

Thud, is the confusion ill legaid to Buckingham’s leagent Most texts dis 
tmguish it fiom Fiohde ’s as being made with ammonium moljbdate instead of 
bodmm moljbdate 01 moljbdie acid This is no distinction at all Mtilliken 
even makes Buckingham ’s leagent with less moljbdate than Fiohde s, but 
Piescott 3 and Fiesemus 3 concctly explain the distinction, which is that Buck 
ingliam used moie moljbdate Buckingham’s icagent cm be made with sodium 
molvbdate, but ammonium molvbdate contains less water of ci j stalhzatiou in 
piopoition, and, tliciefoie, may be a little bettei 

Fonitli, is the desenption of the icaction With Fiohde’s icagent on the 
spot phte (at loom tempeiatuie), tlie eolor is never a tiuo blue, and laielv 
sliows am blue oi bluish eoloi at all Neveitheless, the descnptions m tlie texts, 
vaiious as thej aie, chiellj stiess a blue coloi, and even place it before the 
giecn, when they mention a gicen color at all They also insist upon a “violet” 
eolor Tins much abused coloi teim is used sometimes foi a purple led, magenta, 
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MORPHINE 


Added to a little morphine (the free alkaloid or the sulfate) oil the spot 
plate, Pr Glide’s reagent gives an intense bright purplish red color, after a little 
time (about four minutes) fading and passing through a comparatively weak 
brown or brownish, or with a very small quantity of morphine even fading out 
completely, then developing a strong bright green. On the spot plate this color 
ordinarily changes on standing to an olivaceous yellow brown or brown yellow. 
This is due to absorption of moisture from the air. With several cubic centi- 
meters in a test tube, the green solution, in the course of about two hours, be- 
comes a pure deep blue. In a hot dry atmosphere, or if set in a desiccator, the 
spot-plate test may show, for a time, a bluish green to bluish slate color. 


The reaction may be developed by heat. Ordinarily this is inadvisable, 
for impurities are more likely to react, or if they do not react with the molybdate, 
may be charred or otherwise decomposed by the hot sulfuric acid, spoiling or 
obscuring the true colors of the reaction. However, heating may sometimes be 
of value in testing traces. After adding a drop or two of the reagent, the spot 
plate is immediately set on the boiling water-bath. The purplish red color 
quickly fades and passes into the green, and with further heating is changed 
to slate blue. More heating may change the color to brown; this takes place 
more quickly the greater the amount of morphine. 

Frohde’s reagent is very sensitive. A single drop, applied to a small dry 
deposit of morphine, strikes a noticeable purplish pink, quickly fading, with 
0.001 mg. of morphine. In a dry atmosphere, the green color will develop with 
0.003 mg. In the heating test the three colors, purplish pink, green, and slate 
blue arc obtained with 0.002 mg. In a very humid atmosphere, the reagent may 
absorb moisture too rapidly to show the green color with only a minute trace of 
morphine. However, under the most adverse conditions, stirring the alkaloid 
into solution in a “spot” full of reagent, the green color develops throughout 
the solution within a few minutes of the time the red fades out, with no more 
than 0.02 mg. 

With sulfuric acid that is not quite full strength, the initial color is slightly 
bluer, varying from purple red to reddish purple. 

When made with fuming acid (15 per cent free SO-), the reagent strikes 
dark red, which fades almost instantly; the solution becomes colorless or slightly 
brownish; a green soon develops, and changes to dirty brown. “Fuming 
Frohde’s” is an extremely valuable reagent for the opium alkaloids in general, 
although the morphine reaction is not improved by its use. 

With the hydrochloride of morphine, Frohde’s reagent strikes a violet color 
(accompanying the effervescence of HC1) ; but this quickly changes to the same 
purplish red given by the free alkaloid or the sulfate, acetate, etc. The color 
then passes through a weak brown to an olivaceous green, which persists, cvt ' n 
in the test tube, as an olive green, long after the sulfate solution (in the tc-d 


tube) has turned blue. 

Heroin reacts like morphine ; codeine, dionin, and papaverine give 
reactions, green changing to blue, with the ordinary Frohde’s reagent. 


feeble 

The 
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(e) That as nomcactne phenols tliej also list some which, iceotdmg to the 
observations on which this aiticle is based, gi\e \er\ stiong reactions, these 
include the eresols, monochloiophenols, phenol, oicmol, and thymol 

Buckingham's beigent 

This contains 10 to 15 gm ammonium molybdate dissolved in 100 ec of 
pure concentrated sulfunc acid bj heating on the watei path, and cooled befoio 
use Buckingham originally used 1 gm molj bdate m 15 gm H,SO, * 3 

With moiphme this i cogent strikes a yen dark pm pie, changing at once, 
with solution, to intense pmplish led, men stiougei, and also more persistent, 
than with Frohde s reagent After seveial minutes, this fades and changes to 
a weaker brown or alne biown Also a deep blue eoloi deielops at the edge 
and gradually penades the whole solution This blue color is due primarilj 
to the reagent and appeals to some extent with the leagcnt alone, as it absorbs 
moisture from the an The flue gieen color that deielops with Frohde's reagent 
is not produced bj Buckingham’s 

Thus, consideimg all the colors, the leaetion with Buckingham’s reagent 
is much inferior to that uith Ftohdes Smee, howeim, the purplish red colot 
is both strongei and more persistent with Buckingham’s, it may be preferred 
m testing minute tiaees The sensitiwtj may be conservatn elj set at 00004 
mg (04 gamma) with lespeet to this one ehaiactcristie color, using a single 
drop of reagent 

In any case, Buckingham’s reagent is not a useless lanation, since with 
some compounds othei than moiphme (salicylic acid and aspirin, for instance) 
the greatei concentration of molybdate is necessaiy to the reaction 


CONCLUSIONS 


1 Frohde’s reagent pi ov ides a sensitise and specific test for morphine, 
the mam color sequence being intense puiplish red, changing to weak brown or 
even fading out completely, then dei eloping as strong blight gieen 

2 Although the test has been known smee 1866, it has nowheie hitherto* 
been adequately described, and most descuptions of the eoloi sequence are m 
coneet It does not seem possible to altubutc the enoneous and varying 
descriptions gnen by eminent toxicologists to faulty alienation, appaiently 
some unknown impunty has often produced, m gieatci oi less degree, a blue 
eoloi winch sometimes blends with and sometimes dominates the true colors 
of the reaction 

3 Besides erroneous descriptions of the colois, several mistakes and mvths 
aie veiy common Many antliois arc confused in icgaid to the diferenee be 
tween Frohde’s leagent and Buckingham’s sanation (Buckingham used a 
much higher concentration of molybdate ) Myths tint tile reagent will not 
keep, that the eolois are due mcieh to “lonei oxides” of molybdenum 


4 In obtaining chaiaetcustic teats for reactive compounds, the “Fummjt 
Fiohde’s” (made with fuming HjSO.) and Buckingham's reagent arc of temp) 
\alue, perhaps equally with the noimal reagent , 'fry* 

■The write s own description without Ike illscmslon slven here has Ju?l beenfalMIstiiJ, 
one of Tin. Principal Chemical Ttsts for Morphine Am J Pharm 109 228 
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5. Compounds with which Frohde's reagent reacts arc, in general, phenols 
or ethers of phenols, or in some cases aromatic amines. All kinds of colors ami 
sequences of colors are produced, and, in consequence, characteristic or specific 
tests can be obtained for many different compounds. 
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CRYPT ASPIRATION: SPRAY CULTURE METHOD FOR THE 
ISOLATION OF B. DYSENTERIAE 


Joseph Felsex, M.D., New York, N. Y. 


D URING the past few years we have been using the following method lo 
advantage in our dysentery work. It is particularly useful in the chronic 
dysentery eases because recovery of the specific organism by ordinary routine 
fecal culture methods is usually unsuccessful. 

Principle. — By means of a crypt aspirator and sigmoidoscope the material 
from the deep recesses of the crypts or ulcers is sucked out and sprayed directly 
upon Endo or other suitable plate medium. 

Apparatus. — (I) Sigmoidoscope. Any type will do as long as it provides 
an adequately illuminated field for securing culture material by direct vision- 
(2) Crypt aspirator. A 35 cm. heavy wall capillary glass tube (outside 
diameter 5.5 mm., bore approximately 0.5 mm., A. JI. Thomas catalogue N°- 
60S8) with the distal 2.5 cm. bent to an angle of approximately 20°. J’lst 
proximal to the point of angulation there is blown a small bulbous reservoir, 
sufficient to hold two or three drops of fiuid. This is accomplished by sealing 
the distal end of the dry tube, heating the area to be expanded to a red heat 
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and blow tluoujh the pioximal end until the desired size is obtained With 
a little practice angulation of the tij> and bulbous lcsenou can be made at 
one operation T he seal at the distal end is biohen, and both ends ot the tube 
smoothed off m the flame An oidmaix 20 ec iiibhei bulb, such as that wlueh 
comes with theiapeutie seiimi outfits, is used to cieate suction The bulb has a 



Fig 1— -Mucosal a»plcitor for taking cultures from cr}Pts or from floor of ulcer Length 
of g)as 9 tube 35 cm (14 inches) sufficient tor insertion through i l*’ Inch sigmoidoscope 
Note fusiform dilatation near tip which is bent slight}} for better approximation to intestinal 
wall 



Fig 2 — Plate Inoculated by spray culture method Note isolated colonics 


small holt, ill its dome, so that nhui it is attached to tilt proximal tnd ol flit 
aspnation tube it maj bt eompiisstd without foicing an oi fluid out of tlte 
tube Then by placing the index fingti oxer the hole, suction is ciLited bj 
lcleasmg piessiue on the bulb 

(3) Culliuc medium We still find a piopeil) piepaied Undo plate satis 
f ictorj , but an> suitable substitute maj be found equal!} satisfaetorj 
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CRYPT ASPIRATION: SPRAY CULTURE METHOD FOR THE 
ISOLATION OF B. DYSENTERIAE 


Joseph Felsex, M.D., New York, N. Y. 


D URING the past few years we have been using- the following method fo 
advantage in our dysentery work. It is particularly useful in the chronic 
dysentery cases because recovery of the specific organism by ordinary routine 
fecal culture methods is usually unsuccessful. 

Principle . — By means of a crypt aspirator and sigmoidoscope the material 
from the deep recesses of the crypts or ulcers is sucked out and sprayed directly 
upon Endo or other suitable plate medium. 

Apparatus. — (1) Sigmoidoscope. Any type will do as long as it provides 
an adequately illuminated field for securing culture material by direct vision. 

(2) Crypt aspirator. A 35 cm. heavy wall capillary glass tube (outside 
diameter 5.5 mm., bore approximately 0.5 mm., A. II. Thomas catalogue ho- 
6088) with the distal 2.5 cm. bent to an angle of approximately 20°. J lbt 
proximal to the point of angulation there is blown a small lull bo as reservou, 
sufficient to hold two or three drops of fluid. This is accomplished by sealing 
the distal end of the dry tube, heating the area to be expanded to a red heat 
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THE CHEMICAL DIAGNOSIS OF PREGNANCY BY DETECTION OF 
ESTBIN IN URINE* 


III JIODIFIC ITIOXl, OF PROCEDURE AND RESULTS IV 193 DeTEIMM VTIOXS 


JI J Si-Ulitji.O'.irz AB t v\n H Bond Waul, JID , Burmtonc, JId 


I N 1935 we descnbcd a method toi the chemical diagnosis o£ piegnaucy 
based oil the detection of estrin in the urine, 1 and lepoited the results 
obtained with this method m 89 uunaljses Since then ne base simplified 
the procediue m seieial details of opeiation and appaiatus, and ne bate done 
a total of 193 uunaljses It is tins fmthei work which we wish to ieport at 
this time 

It may be well to bueflj summaiize the ougmal method in ordei to 
undeistand the changes which haie been made The twentj foul horn uime 
was biouglit to pH i with hj dioehloiie acid and exapoiated down to about 
200 c c The mine was then bi ought to pH 1 with concentrated hj dioehloiie, 
acid and extiaeted foi sixteen horns with ether m a special appaiatus which 
consisted of a leflux cowilcnser connected with fowl tubes, one containing the 
mine to he extiaeted and tluee containing carbonate solution to wash the 
ether extract (This appaiatus has been gieatlj simplified ) The ether ex- 
tract was then washed fiee of all aromatic hjdioxy acids with sodium car 
bonate and, aftei lenioving the ethei by distillation, the lesulue was distilled 
with watei until fiee of all lolatde phenols The last tiaces of water weie 
removed bj drying m a glj eel m bath, and the estun was detected bj coupling 
it with diazotized p mti oanilme to foi m a deep colored azo dj e The amount 
of eoloi was estimated as milhineteis of standaid solution of feme cldoiide 
(33 pei cent) necessaiy to match the coloi test placed at 10 mm , and this 
was called the FN (feme chloiide niimbei), an FN oiei 25 indicating 
piegnancj 

VPPIRWUS 

The pimcipal modification has been the deiismg of a much simpler 
extinction washing appaiatus AVlieieas our oiigmal appaiatus leqimed faulj 
skilled glass blowing m its eonstiuction and was difficult to assemble, the 
piesent deuce is assembled fiom the usual laboiatorj appaiatus and requires 
but one T sealed glass joint The fust extractor of this tjpe was desctihed 
bj us : m Apul 1936, and consisted of a mine extiactiou tube, a sodium cat 
bonate washei, and an ether extraction flask Tins has now been simplified 
•*rom the Department of Biological Chemlatrs, School of llcdlcine Unhersitj of Mao- 

land 
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even further, in that the carbonate washer has been eliminated by placing 
the sodium carbonate solution in the ether extraction flask. The final assem- 
bly is illustrated in Fig. 1. 

Except for the sealing of the side arm to the Kjeldahl flask, which re- 
quires some experience/ 5 the only other special apparatus is the glass inner 
tube. This may easily be made from ordinary 6 mm. soft glass tubing by 
blowing a bulb on the lower end. In order to provide a fine spray of ether, 
small holes are punched around the bulb with a strand of wire taken from a 



Pis'. 1. — a, Condenser ; b, 500 c.c. Kjeldahl flask to which is sealed a IX mm. dlank-l „ 
sidearm as indicated; c, 250 c.c. Erlenmeyer flask; d, inner tube, 6 mm. diameter, with s,nJ 
boles at lower end ; e, 100-watt lamp in asbestos lined tin can. 

Fig. 2. — Apparatus for washing ether extract. 

chromel wire gauze (A. H. Thomas Co., Catalogue No. 9993). This wire is 
sharpened to a fine point and held in a pliers or sealed into a glass rod. '^ ie 
bulb and pointed wire are heated with a fine pinpoint blow-torch flame, iU1( * 
with a little practice, fine holes are easily punched. The upper end of ^ IC 
inner tube is flauged out with a carbon rod from an arc lamp. 

In addition to being more easily constructed, time is saved with tins ap- 
paratus, since the urine need now he concentrated only to 400 e.c. instead o 

*E. J. Callahan & Co.. Baltimore, Md- can supply such flasks. 
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200 ee as foimeily, ami the appaiatus is filled and assembled foi opeiation 
much moie quickly than the ongmal cue 

Befoie 1 ecominending the placing of eaihonate solution below the ether 
in flask C (Fig 1) expeninents weie done to deteimme that no estuu was 
lost m the caibonate Full tenn pregnancy unues weie extiacted, the cai- 
bonate undeilayer was removed and washed twice with small poitions of 
fresh ethei which weie then added to the mam ethei fiaction The eaibouate 
was made stiongly acid with hydiochlonc acid and thotoughly extiacted 
with ethei The ethei lesidue was tiansfeired to olive oil and injected into 
castiated rats No estim was demonstrable 

Om method of evaporating the t« enty foul horn specimen is of mtei est, 
smee it has led to the eonsti uetion of a simple device which automatical!! 
signals with a bell when the evaporation is completed Since such an ap- 
paiatus is of general mteiest in many opeiations wheie it is desnable to eairj 
out odoufeious evapoiations m distant hoods, we ate descubmg it on page 
642 of this issue Using this appaiatus, we have nevei lost a urine by aici 
dental burning 

Another time saving pioeediue has been developed in the method of 
washing the ethei extiact At the time of om fiist repoit this was done by 
means of the usual separatoiy funnel Much time and effoit can be saved by 
washing m a cylindrical sepaiatory funnel by means of a motor dmeii stinei 
Tins is illustrated m Fig 2 The paddle should be placed just at the inter- 
face of the two phases, and the dnection of lotation of the blades should be 
such that the caibonate is thrown up into the ethei 

At the conclusion of the watei distillation, the ongmal piocedme dnected 
the jemoval of the last tiaees of watei by heating m a glycenn bath at 160° C 
This piocess was time consuming and icquued fiequent attention, for acci 
dental elevation of temperatuie caused chaiimg and seemed to diminish the 
led value given by positive tests, giving dark blown tints instead This has 
been simplified by placing the distilling Basic, containing the last 10 15 c e 
of watei in a boiling watei bath and lemovmg the water uudei vacuum, the 
oulmaiy laboiatorj watei vacuum pump does this in a few minutes The 
lubbei hose fiom the pump is slipped dnectly over the side aim of the dis- 
tillation flask 

PROCEDURE 

The piocedme is essentially the same as the ongmal, but we should like 
to amplify more fully a few points which we have found to be somces of 
enoi to othei woikeis when they fust begin doing the test 

The pH of Hydrolysis — At the time om papei 1 appealed it seenud likely 
from the woik of others 3 4 that an acidity for hydiolysis gieatei than pH 4 
was necessary to obtain a maximum decoujugation of estim esteis AVe pointed 
tins out m a mmieogiaphed supplement, the availability of which was noted at 
the end of om paper, 1 and we recommended theicin the use of pH 1 as possibly 
giving bettei yields of fiee estim and improving the results in the diagnosis of 
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early pregnancy. We noted that, experiments to settle this point were in prog- 
ress. The results of these experiments concerning the optimum acidity of 
hydrolysis have been reported in this journal. 5 Briefly summarized, they 
showed that after pH 4 hydrolysis and complete extraction of the deeon- 
jugated hormone, subsequent hydrolysis at higher acidities does release still 
more hormone, hut the additional yield then obtained is always much lower 
than that first obtained at pH 4. On the other hand, until strong acid hydrol- 
ysis there is produced in urine a compound which is ether-soluble, insoluble 
in sodium carbonate from ether solution, nonvolatile with steam, and capable 
of coupling with diazotized p.nitroaniline to form a deep red azo dye ; that is, 
it has all these chemical properties in common with estrin, but it is not estro- 
genic. This compound, which we are tentatively calling “chromogen,” is pro- 
duced in about 7 out of 10 urines when 15 per cent hydrochloric acid hydrolysis 
(15 e.c. of cone. HC1 per 100 e.e. urine) is used and occasionally at pH 1, and 
is obtained from any urine. We have never obtained it at pH 4. While we do 
not deny that an acidity much greater than pH 4 may be necessary to quan- 
titatively hydrolyze estrin esters, it is seen from this work that in this pro- 
cedure such acidities may cause false positives due to the formation of 
eliromogen. For accurate results in pregnancy diagnosis one must, therefore, 
use pH 4 hydrolysis as originally directed until the nature of the eliromogen 
can be determined and a method for its removal devised. 

After hydrolysis at pH 4, we suggested that the urine be adjusted to 
pH 1 before extraction, since there seemed to be evidence in the literature 0, 1 
that extraction was more efficient at the latter concentration. From further 
work we now know that making the urine strongly acid at room temperature 
produces neither eliromogen nor estrin deconjugation ; boiling of the strongly 
acidified urine is necessary to obtain this. This is in agreement with the find- 
ing of Marrian 3 that high acidities at low temperatures produce no significant 
hydrolysis of estrin esters. The adjustment to pH 1 is therefore omitted. 

The washing of the ether extract with sodium carbonate has been modi- 
fied only in the fact that the saturated carbonate solution is prepared at the 
time of use, rather than preparing a large volume of stock solution as origi- 
nally directed. The reason for this is that such a solution (sp. gr. 1.22 at 
23° C.) will not remain saturated under the usual variations in laboratory 
temperature, especially in cold iveather. It is simpler to stir an excess of 
carbonate with -water just before use. We -would stress at this point that this 
washing must be continued until the carbonate wash gives a negative test 
with 1 e.c. of the color reagent. This is best determined by comparison with 
a control made of an equal amount of carbonate solution and 1 c.e. of reagent- 
The two colors should be compared by looking through the length of the 
liquid column against a white background. Failure to wash completely will 
give an increased amount of false color in the final test. In the usual deter- 
mination, 20 to 30 carbonate washes are required. We have observed that 
the washing occasionally seems to progress very slowly that the inter- 
jection of acid washes seems to hasten the process. Acid -washes are there- 
fore' used until they no longer show any change on testing with the reagent- 
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The acid -naslies (2 per cent HCI) aie satuiated with sodium chloride and 
are tested by adding let of eoloi i eagent and making alkaline w ltli sodium 
carbonate solution The acid washes and a final wash of distilled watei al- 
ways conclude the washing ptocedure, this is done because phenol is not 
tolatile fiom stiongly alkaline solution, and when ether is distilled off aftei 
prolonged washing with aqueous eaibonate, theie leinams a fan amount of 
white lesidue, presumably eaibonate 

The same piecaution to nisuie completeness is to be stiessed w the phenol 
distillation Heie, as above, the eoloi gnen by distillate, 1 cc of color 
i eagent and eaibonate solution must match exactly a contiol made at the 
same time with distilled ivatei Incomplete distillation seems to be the most 
common souice of enoi made by those fust working with the pioeeduie The 
distillation is best conducted fiom a 500 c e distilhug flask, the watei level 
being mauitained at between 150 to 300 e c The amount of distillate lequued 
befoie a tiuly negative test is obtamed is usually about 700 to 1,000 e c 
Fiesh coiks m the distilluig apparatus gne markedly positive color tests in 
the distillate This factoi is completely eliminated by placing the deliveiy 
tube of the distilling flask well into the eondenser without a coik and by 
closing the mouth of the flask with any loose fitting glass stoppei , the con- 
densed vapois seal it veiy efficiently 

No change has been made in the technique of the final color test noi the 
method of ferric chloride eompansou JIany woikeis have told us that they 
experience difficulty in comparing the predominantly led eoloi of strongly 
positive tests with the predominantly brown eoloi of feme chloride This 
is quite tiue, and the compausou is moie a balance of density ratliei than a 
tiue color matching, the ferric chloride does match the yellow brown coloxs 
of negative tests To obviate this difficulty, we liar e found that beta uaphthol 
solutions when coupled give a piedommantly led dye which matches very' 
well the red colors of positive tests The beta naphthol staudaid contains 

0 2 nig beta naphthol m 8 e c of 95 pel cent ethyl alcohol This is made 
fiom 2 c c of a dilute stock staudaid, containing 0 1 mg pci e a by the addi 
tion of G c c of alcohol To this is added 1 c c of the eoloi leagent, and then 

1 cc of 10 per cent sodium hydroxide The leasou foi using sodium hy- 
droxide here is that when beta naphthol is coupled m sodium carbonate 
solution by the piegnancy test technique, it gives yellow orange lather than 
red eoloi s The BN (beta naphthol numbei) is obtamed exactly as the FN 
and can he conveited to the FN by multiplying it by 5 97 The use of beta 
naphthol is optional 'While the 33 per cent feme chlonde solution leaches a 
eoloi on standing which is quite stable foi many months as checked by tin 
tometei leadings, beta naphthol solutions deciease m tintometric value m 
seieial weeks 

In the mteipretation of the final eoloi test we have obseived that^tli^ 
picsence of a icd tint which tends to stain the filter papei is \eiy suggefiOTe 
of increased estun Fuitlier expenence would indicate that the FN mt/rpre 
tdtion as pieuously gnen, negatiie below 15, doubtful between 15 to ! 
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positive over 25, should be shifted to 20, 20 to 30, and over 30, respectively. 
While the limits of these readings apply to the vast majority of urines, one 
will occasionally encounter a negative urine, the final alcohol extract of which 
contains so much brown pigment (the color of which does not increase ap- 
preciably on coupling) that the FN will be about 25, but the test will be a 
pure brown without a trace of red. In most of the tests, however, no difficulty 
is encountered, since pregnancies as early as the fourth week often give an 
FN of 50 with markedly red color tests. In suspected earlier eases with an 
FN of 30, for example, one does not feel certain and prefers to do another 
test at a later date. 

RESULTS 


At this writing we have done 193 urinalyses bj f this method. The results 
are summarized in Table I. 

Table I 



NO. 

PER CEXT 

True positive results 

99 

51.3 

True negative results 

44 

22.S 

Doubtful results 

19 

9.9 

False positive results 

17 

S.S 

False negative results 

7 

3.0 

Subsequent history could not be obtained 

7 

3.0 


193 

100.0 


Only those tests are designated as true positives or true negatives which 
subsequent clinical study over a period of months or longer corroborated. 
Almost all of the cases in our series, after the first few which we ran, were 
difficult problem cases ■ they all had gynecologic or obstetrical complications, 
some endocriuopathy, or a previous history which made the clinical diagnosis 
uncertain. The routine type of case, in which a pregnancy test is done because 
of a suggestive history and the absence of definite physical signs of pregnancy, 
was not accepted in this series. Doubtful results (results showing interme- 
diate quantities of estrin excretion) obtained in conditions other than preg- 
nancy are generally significant in that they are associated with some endocrine 
disturbance. In such cases, of course, later tests do not show the rising estrin 
excretion which is characteristic of pregnancy. Our 19 doubtful tests included 
the following conditions: 

4 Threatened abortion. 

3 Less than four weeks pregnant; confirmed by later tests. 

3 Teratoma testis. 

2 Irregular menses and pelvic mass. 

1 Missed abortion. 

1 Fetal skeleton in abdominal cavity for three years. 

1 Eleven to twelve weeks pregnant. 

1 Ten days postpartum. 

1 Menses delayed two weeks — eaily abortion (’). 

1 Contracted pelvis: three to four months pregnant, 2 Friedman tests negative, estt 1 " 
bioassay doubtful. 

1 Marked obesity; six months pregnant. 

19 
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Of oiu 17 false positive results, a few may have been due to teUmieal 
enois, but, on the whole, thej ptobabh lepieseat conditions m winch foi 
pathologic n? isons at piesent unknown tiieie is actually an meieised estimuua 
fhej weie dntnbuted as follows 

4 Theehn admnusteied m largt dosage before specumu nag colleetcil 

5 Aintnoirhca — ongm undetermined, chmcallj not pregnant 

1 Six \uck mcnstrud cjcle Tins spec mien measured 4,700 cc {4S hours f ) mil was 
pasbt 1 just before the menses (normal pe ik of urimrj estnn) 

1 liuptuied ectopic prcgmncj 

1 Nmc u.ar old female — cmloennologist a examination in hospit tl history quoted 
“Hipeitnchobis — pubte and general breasts well developed and laige areola 
slio has certain signs and symptoms suggestm. of hjpcradieualisoi premature 
ippearance of secondajy sex characteristics Possibly basophilic adenoma of 
pituitary and secondary hyperplasia of adrenal cortex M 

1 Pituitarj d\ ^function, diabetes insipidus, multiple xanthomatosis, IlmdSchulkr 
Cliristian disc i c e (?) Fourteen jear old female amenorrhea obesit\, poljdipsin, 
poly una 

1 Hypopituitarism (?) Twcntj se\cn jear old femak, abnormal hair distribution, 
occipital head iches, irregular menses, lapniotonn — adrenals normal, o\ar> prolapsed 

1 Uterine fibroid 

2 One patient middle age 1 male Testicular swilling dccieasmg in 3120 on a raj 
irradution, followed by operitnc removal Pathologic diagnosis — inflammatory 
disease Clinical diagnosis — teratoma testis 

17 

The case listed above of possible hjpeiadienahsm is of mteiest since 
Saplui ami Paikei 8 have also lepotted mci eased urmaiy estnn ill a ease of 
hypeiadienalism 

Fake negative lesults weie obtained m the following ? analyses 

1 Four dajs past expected menstrual period — ten daja later gave positiic test 

1 Tluce weeks past expected menses, i riedman test positnc 

1 Pregnancj with marked obesity, also gave 1 doubtful test 

1 Clinically eight weeks pregnant at four weeks gave positive test 

3 One patient — constantly denied sexual intercourse; pregnancy confirmed bj x raj 

y 

The last case listed gave 3 negative tests at about the second, thud, and 
torn tli months of picgnancv She -vigorously denied am possibility of being 
piegnant and desued operative mterfeience Piegnancv was verified at about 
the fifth month bj \ laj (We believe that anj patient capable of such pei 
sistent pievancation is also quite apt to substitute urine of some otliei person 
m liei eftoits to obtain opeiative nitei volition ) Ciew,° 10 m a veiy wide 
expeuence with Asclilicmi Zondek and Fiiedniau tests, explains somewhat sum 
l,ii lesults as due to psvcluc inhibition of hormone excretion 

The conditions listed above which gave false positive or doubtful results 
did not do so umfoimlv Coneit lesults weie obtained m cases of teiatoma 
testis, ovarian evst, fibroids, missed aboitions, diabetes insipidus, ectopic pieg- 
nane>, and “cudociinopathies” — including pituitary djscrasias We have 
obseived m seveial cases that when bleeding complicates pregnane} , the 
m mar} estnn is mush lowei than normal. 
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DISCUSSION OP RESULTS 

"While an incidence of 8.8 per cent of false positive results may seem high 
in comparison with the Friedman test, which is commonly stated to give an 
accuracy of 9S per cent, we would point out that when prolan tests are done 
on a series of problem eases such as this, the incidence of false positive results 
is just as high or higher. This fact has been demonstrated by many workers 11 ' 15 
and, we feel, it is not sufficiently well recognized by those who write the 
usual textbook figures of 98 per cent accuracy for Friedman tests without 
any qualification. 

In our present series of eases, one patient, two months pregnant, gave a 
negative Friedman test and positive chemical test. Another in which the date 
of intercourse was known, gave a negative Friedman and positive chemical 
test at three and a half weeks of pregnancy ; the Friedman test repeated ou 
the same rabbits at the seventh week was positive. While our number of such 
eases is certainly too small to say that the chemical test is as reliable as the 
Friedman test in early pregnancy, this may be the case. In this connection 
it should be pointed out that Browne and Yenning 10 and Evans and his asso- 
ciates 17 have recently upset the hitherto long accepted belief in a very high 
prolan excretion hi the “first weeks” of pregnancy by demonstrating “the 
invariable existence of an exceedingly steep and high hormone peak at a time 
which is quite accurately one month from the beginning of the first expected 
but missed menstruation” (quoting Evans). It is possible that false negative 
prolan tests in early pregnancy are to be explained by this peak not yet 
having been reached. 

One of the great advantages of chemical estimation of estrin by the color- 
imetric method, as contrasted to the biological pregnancy tests, is that a 
relatively quantitative estimation of hormone excretion is obtained. Tins 
quality of the procedure has been utilized by Savage and Wylie is in studying 
the differences in estrin excretion in normal pregnancy, preeclampsia, and 
chronic nephritis complicating pregnancy. 

OTHER CHEMICAL REACTIONS FOR ESTRIN 

We have made many attempts to shorten or modify our procedure, or to 
find some other reaction which could be carried out very rapidly, but so far 
these efforts have been without success. 

The meta-dinitrobenzene reaction 13 of theelin, the silico-tuugstie acid re- 
action, 20 and the concentrated sulfuric acid reaction 21 of theelin and theelol 
in our experiments have not been sufBciently sensitive to react with quantities 
of hormone demonstrable with the diazonium reagent. The trichloracetic acid 
reaction, and the concentrated sulfuric acid — acetic anhydride reaction of 
sterols gave negative results with quantities of hormone extracts which gave 
strongly 7 positive color reactions with the diazonium reagent. 

The simple chemical pregnancy test of Visseher and Bowman 23 (not a 
test for estrin) has not shown in our hands any difference in reaction between 
normal male urines and those of advanced pregnancy. 
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We have attempted to eliminate the process of ether exti action by evapo 
latiug the mme to dijiiess and leachmg the lesidue with ether but could 
obtam no estim m this mauuei, although equal fi actions of the same urine 
gave positue leactions by oui loufcme pioeeduie and by e\tiaction and bioassay 

The Marnau method of tmtometric estimation 03 of tlieelm and theelol 
with phenolsulfomc acid has given us good lesults with late pieguancy urme, 
we have thus fai found it unsatisfactoiy foi demonstrating estrm m early 
piegnancj 

With the appeal anee of the tungstic acid method of piecipitatmg uunaiy 
estim, 54 we thought at hist that this method might eliminate our long ex 
ti action of estim with ethei Howes er, oui lesults with this method of e\tiac 
tion have umfounlj gi\en exeessnely high amounts of coloi on noimal male 
urines 

We have lecently found that nonte (activated eharcoal) quantitatively 
adsoxbs estrm fiom piegnancy mine Conjugated estim seems to be adsorbed 
as well as fiee estrm Seveial experiments indicate a veiy efficient elution 
of the nonte adsorbed estim by butyl alcohol The much smaller bulk of 
nonte piecipitate and the simplicity of this elution as conti asted to the elu 
tion in the tun e stic acid method make this method woithy of fuithei study 
m an effort to simplify the lapid lemoval of estim fiom urine 

SUMMARY 

Modifications and impiovemeuts m a method for the chemical detection 
of urinary estim *ue descnbed Results obtained with this method m 193 
determinations made mostly on problem cases are piesented and discussed. 
Results obtained m attempts to diagnose piegnancy by othei lapid chemical 
methods aie given 
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AN AUTOMATIC EVAPORATION CONTROLLER AND SIGNAL* 


II. Boyd Wylie, M.D., Baltimore, Md. 


A LTHOUGH open evaporation by beat is a useful laboratory practice, the 
L procedure involves repeated inspections in order to control the degree of 
concentration, or to prevent damage to some valuable biological fluid or or- 
ganic solution. This supervision is tiresome and time-consuming, especial!} 
if the evaporation is going on at some distance from the operator. Losses 
often occur, both of material and apparatus, because of forgetfulness, pro- 
crastination or interference. 

After a few discouraging experiences with urine evaporations coincident 
to hydrolysis of estrin-esters for use in a chemical test for pregnancy, 1 the 
author devised a simple apparatus which gives a hell signal when the evapo- 
rating liquid reaches any predetermined volume or level. 

Because the device has proved to be reliable over a period of two yeais, 
a brief description is given in the belief that it may he of value to other 
workers. 

Description. — -Pig. 1 shows the front view of the apparatus when clamped 
in operative position. Fig. 2 shows the top plan, with the electric contact 
assembly swung 180° out of its usual position on L> in order to illustrate the 
shapes of the trunnion arms 1-1 which support J and K, Fig. 1. All metal P ar ‘ s 
are of brass. The figures are not to scale. 

*From tbe Department of Biological Chemistiy, University of Mainland, School C * 
Medicine. 
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A is a 12 inch piece Vi inch iad, B is %<, mcli rod, 2 Vi inches long, which 
is thieaded 01 sweated m *1 at Vi inch fiom its end, G is Vs mcli lod, 4% 
melies long bent as shown, and hts loose!} m a hole dulled tluongli A at 
2 x /i inches fiom B, and paiallel to B, D is ) 1(J mcli lod, 3 s /i inches long, and 
is threaded into A at 5% inches fiom It and at light angles to i! D suppoits 
the electucal contact assemhlj tluongli a heav)’ collar E, Fig 2 Tile latter 
slides up and down on D and is fitted with an adjusting set screw and a % 0 -inch 
suppoit This suppoit is bent and thieaded for damping the 1*4 meli annular 
or squaie insulating block, *4 mch thick, m which the two comeigmg contacts 
or eleetiodes aie held tightly by fiietion The electrodes, 4 inches o\er all, 
aie made of Vi mcli lod The} are fitted with knmled nuts at the top and aio 
pointed at the lowei ends which centei on K when m place P is a bolt tluongli 
A which clamps in eleetne hell m place against a piece of flat insulating fiber 



Returning to the left end again, G is a washei Vi mch m diameter, Vi 
inch thick, and with a Yu- inch hole It is fitted to lotate tied} on B G is 
held looselj in place b) tollais on It, the outei shoitei collai is soldeied to the 
fice end of 11 G is spaced 1 Vi inches fiom .1 II is a piece of }(<, inch rod, 
12 to 16 inches long It is soldeied to G at a point 4 inches fiom its light 
end as shown m Fig 1 11 aie unde of mcli nut, soldeied to II as 

shown m Fig 2, and shaped to act as ti minions which suspend the collar J at 
IV* uuhes fiom the light cud ot II (Fig 2) J is a collai made of V4o mah 
wire It is founed to suspend countciweight tube K which is made fiom the 
lower V/j inches of a 1 inch dumelei test tube (oi a small beakei) K is Hated 
at the outlet to retain I m position, K should swing fieely in its fittings 

On tlie left end of II a split hell fiom a pull chain is soldeied m an im cited 
position, with the slit awaj fiom the end of II Into the bell is adjusted the 
desued length (13 to 16 inches) of pull chain To the lower fiee end of this 
chain the ape\ of a % shaped puce ot V'u, inch wile is soldeied, winch in turn 
is soldeied as shown to the base ot i 23 watt fiosted inside electric bulb 
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The whole apparatus may be of simpler design and yet be useful. For 
example, A may be a piece of wood, provided with a metal extension for 
clamping to a stand. B and D may be nails, and G a brass battery nut. 
Ordinary insulated wires may be wound around D forming electrodes at their 
free ends. R may be a cheap curtain rod, split at the right end to encircle 
and support K, thus omitting l-l and J. The bell is screwed to the wood body 
of the apparatus. This simple arrangement may be assembled from materials 
in any laboratory. In fact, our first controller was built in this way and is 
still dependable. 

Operation . — Clamp the l'ight end of A to a laboratory stand. Wire the bell 
and electrodes in series with two 6-inch dry cells, as shown. (The bell may be 
wired to the operator’s laboratory if more convenient. In this ease use three 
dry cells.) Do not use a sivitch. 

With the float bulb hanging freely, and stop C pulled out of the way, add 
clean metallic mercury to counterweight tube K, until the bulb is in balance. 
Add a % 0 -inch layer of clean mineral oil to the surface of the mercury. 

Place two or three pieces of cliromel wire gauze on a large tripod. This 
is important for heat distribution from a large flame, as from a quadruple 
burner. 

Prepare an apron, 16 inches square of 4 to 6 thicknesses of asbestos paper 
clamped together by a paper-stapling machine. Cut a 4- to 6-inch center 
opening and place this over the tripod. (This apron prevents charring of 
the contents of the receding liquid as it drys on the walls of the container.) 

Now raise the float beam R at the left end and hold here by stop C. 

Place a porcelain dish on the prepared tripod and press it firmly into 
place. Measure into the dish the predetermined volume at which you wish 
the apparatus to give a signal. Now release the beam and adjust the weight 
of mercury in the counterweight tube and the length of the suspension chain, 
so that the rounded portion of the bulb will sink about %-incli below the 
surface at this level. 

Adjust the electrodes coarsely with the sliding collar, and delicately bv 
rotating one electrode in the insulating block, so that the bell rings at this 
point. Pour in the remainder of the liquid; this raises the bulb. The bell 
stops ringing. Raise the bulb again about 3 inches. It should fall to the 
surface at the higher liquid-level from this point. 

Light the burner and forget the evaporation — until the bell rings again- 

Advantages . — This simple controller has been used to control hundreds of 
evaporations without a single loss of apparatus or material. 

The electrical contacts are dependable; they are sensitive and do not 
corrode. 

The apparatus may be used to control the evaporation of very large oi 
small quantities of liquids. 

With the large 30-liter dishes the controller is effective down to a k ve * 
where the final liquid depth is about 20 mm. 

Using smaller porcelain dishes, it is possible to evaporate 4,000 c.c. (0 
100 c.e., or by using a 200 mm. dish, to evaporate 300 to 400 e.c. to 25 c- c -' 
with safety. 
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Note. — T he author has Revised a more complicated apparatus which will begin to turn 
down the gas flame at any desired stage of the evaporation, then will simultaneously turn off 
the gas entirely and give a bell signal at its completion. The author will be glad to send line 
drawings of this more complex apparatus to interested investigators. 
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A SIMPLE PROTECTION IN ASEPTIC GRINDING OF TISSUE 


Fi oiilnce L Evans, Pa.D , Cauvilix, La. 


W HEN grinding; tissue in a mot tar, it lias been found that the following 
device aids materially in promoting asepsis, as it ell as protecting the 
operator from splashed droplets or bits of sand. 

This device consists of an apron of paper toweling, cloth or gauze, fitted 
loosely o\er the mortar and tied firmly to the pestle with string This apron 



F1C 1 


is made of a straight piece of paper or other material about one and a half 
times the circumference of the mortar, and long enough to come well over 
the edge of the mortar It is fastened to the pestle by gathering it in and 
tying with a piece of string. The apparatus with the apron in place is wrapped 
and sterilized as usual. At the time of use, the edge of the paper can he 
folded up. This foims an umbrella-like shield which protects the contents of 
the mortar from external contamination during grinding. 

From the Laboratory of tJ>e X* S Marine Hospital, CarvIHe. 
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A TIMESAYING METHOD FOE EXAMINING BLOOD FILMS WITH 
THE HIGH DRY (45x) AND OIL IMMERSION OBJECTIVES* 


Florence L. Evans, Pii.D., Carville, La. 


T HE advantage of this method is that a large surface of the slide can be 
examined in less time than with the oil immersion objective. The effect is 
as brilliant as though the smear were permanently mounted. under a cover glass. 

The method consists of spreading a thin even film of immersion oil over 
the entire slide. A straight piece of glass rod or tubing is best for spreading 
the oil. If it is uneven, permitting the slide to stand on the desk a few minutes 
will remedy this. The film of oil should be thin enough to permit foeusing 



with the high dry lens without getting oil on it. Doubtful or interesting cells 
can be studied under the oil immersion objective simply by rotating the nose- 
piece. 


FURTHEE OBSERVATIONS ON THE USE OF NIGROSINE TO 
DEMONSTRATE TREPONEMA PALLIDUM IN SYPHILITIC LESIONS} 


Robert B. Dienst, Ph.D., Augusta, Ga. 


T HE detection of T. pallidum in lesions is of great diagnostic value in doubt- 
ful cases of syphilis and a factor of considerable importance in the relation 
to an early diagnosis. 

A method for the demonstration of T. pallidum in syphilitic lesions va s 
recently described by Dienst and Sanderson. Treponema pallidum is difficult 
to stahi with the dyes ordinarily used in bacteriologic examination, consequently 
its characteristic morphology in exudates can best be demonstrated by dark- 

’From the Laboratory of the U. S. Marine Hospital. Carville. 
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field illnmuMtion 01 bj sonic method ninth slams llic backgiound and leaves 
the spirochetes and other organisms colorless Nigiosme was found to he far 
supenoi to am othei agent used foi tins paitieular purpose 

PREPIRITXON'OS STUN 

The stain is piepaied bj dissolving 3 gums ot mgiosme (Coleman and 
Bell) in 100 cc of distilled vvatei This is accomplished nioie easilj by heat- 
ing the miNtiue in an Erlenmejei Hash in boiling vvatei foi tlmty minutes 
Heatmg m the autoclave at 15 pounds pressuie foi fifteen minutes is equally 
satisfactoiv One lialf a cubic eeutnnetei of 37 pei cent foi malm is added as a 
picsei utne The stam .should be filtered befoie being used 

METHOD OP STVIXIXG 

Use the oidmaiy Inetenologic inoculating needle and take one small loopfnl 
of the e\udate fiom the fieshlj cleansed lesion and place it m a small loopful 



Fig 1 — T palhdum from a syphilitic lesion as demonstrated b> the use of nlgrosine (X2»»00) 

of vvatei on a clean slide Then add a loopful of 5 pel cent mgiosme and mix 
lapidlj bv lotaiy movements, then giadually niciense the sue of the smear bj 
spreading out flora the center Satisfaetoiy thinness of the pieparation is ob- 
tained m this manner Place a drop of immersion oil directly on the smear 
and e\amnie foi spirochetes, rising a good substage lamp for sufficient lighting 
The T palhdum if present mil appeal as finely coiled, coloiless oigamsms, and 
the lemamdet of the aiea mil be stained gray to blue black, depending on the 
thickness of the preparation A rery sharp focus is ueces-saiy to visualize the 
spirochete of si pliilis because of the delicateness of its shuctme (Fig 1) When 
the picpaiation is properly made, the delicate teimmal filaments of the spno- 
ciictc aie sometimes visible by this method 

Veij satisfaetoiy results lnve been obtained from exudative matciial after 
it ins dned on the slide 111 this case a loopful of uatei is placed on the aiea 
of the dried exudate and the matenal dissolved Then a loopful of tire dissolved 
exudate is placed on a clean slide and a loopful of 5 per cent mgrosme is added 
Smear, diy, and examine m the same manuer as foi the fiesli exudate 
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RESULTS 

Exudates were examined from 50 patients with the following results: 
Thirty-six patients were diagnosed positive either by the dark-field illumination 
test or by serologic blood tests, and thirty-five exudates from these same thirty- 
six patients were found to contain T. pallidum by the nigrosine preparation. 
One particular specimen was diagnosed positive by the dark-field test, but the 
spirochetes seen in the nigrosine preparation were not morphologically typical 
of T. pallidum. 
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THE DETERMINATION OF SULFANILAMIDE IN CEREBROSPINAL 
FLUID BY MEANS OF SODIUM-BETA-NAPHTHOQUINONE-4- 

SULFONATE* 


E. G. Schmidt, Ph.D., Baltimore, Md. 


R ECENT experimental and clinical studies with sulfanilamide show that this 
drug is a very powerful chemotherapeutic anti-infective agent. 1 ' 11 Marshall 
and his associates have devised very good methods for the determination of the 
sulfanilamide content of alcoholic 0 and toluenesulfonic acid 7 filtrates of blood 
and other body fluids. In an extended investigation of the reaction between 
sodium-beta-naphthociuinone-4-sulfonate and various amino compounds, 8 in- 
formation was secured which led to the development of a quantitative method 
for the determination of the sulfanilamide content of tungstic acid blood fil- 
trates. 9 A direct method for cerebrospinal fluid analysis is now offered which 
utilizes the same reagent but eliminates filtrate preparation. 

EXPERIMENTAL 

The spinal fluids were obtained from the University Hospital laboratory 
through the kindness and cooperation of Miss B. Jahns. Although cerebrospinal 
fluid contains many compounds, such as amino acids, amines, ammonia, etc., 
which react with the beta-naphthoquinonesulfonic acid in slightly alkaline solu- 
tion, no reaction or color intensification occurs with this reagent if the spinal 
fluid is first made slightly acid. In our previous work, 8 however, it was found 
that certain aromatic compounds like sulfanilamide, sulfanilic acid, anisidme, 
aminophenol, etc., gave colored solutions or precipitates with the chromogenK 
reagent even in acid medium. This fact permits the determination of sulfanil- 
amide in blood and cerebrospinal fluid despite the presence of compounds -which 
normally react with the quinone reagent. 

•From the Department of Biological Chemistry, University of Maryland, School o( 
Medicine. Baltimore. 
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SCHMIDT SULFA’MI +V1IDE IN CEItEBROSPINAL FLUID 649 

One cubic centimeter of spinal fluid is diluted to 10 e e with distilled watei 
Ten cubic centmietei quantities of vai 1011 s standards containing 0 01 to 020 
mg sulfanilamide, equivalent to 1 to 20 mg per cent fluids, aie also measured 
mto test tubes Aftei the addition of 1 drop of 1 5 N HC1, the pH of each 
solution will lange fiom 2 0 to 2 5 This degree of acidity pievents any leaetion 
between the leagent and the nitrogenous constituents nounally present m the 
spmal fluid One cubic ccntimetei ot fleshly prepared 0 05 pei cent sodium- 
beta naphthoquinone 4 sulfonate (Eastman No 1372) is added to each tube, 

T\»le i 


The BecovErv of Sou uni urn® Added to CntEBrosmAL Teuid ev the Betv 
Naphthoquinone Sulfonic Acid and Matsu all Diazotiz atioy Methods 


SULFANIL AMIDE 
ADDED 

SULFANILAMIDE 1 6 IHvD 
BY THE BETA YAPHTHO 
QUINO YE-SULFOYIC \CU> 
METHOD 

ERror 

! SULFANILAMIDE FOUND j 
BY SlAn&U ALL ’S 
METHOD 

i 

! ETROK 

mg /100 c i* 

lilg/100 CC 

per cent 

mg/100 CC 

per cent 

20 0 

20 41 

+2 05 

20 51 

12 55 

33 0 

15 23 

+1 £)"» 

lo4C 

+3 00 

10 0 

9 8 o 

-1 50 

9 80 

-2 00 

75 

7 35 

-2 00 

7 58 

4-1 07 

50 

0 00 1 

0 00 

4 05 

-1 00 


2 51 

+0 40 

2 4S 

-0 SO 

10 

1 05 

+3 00 

0 9G 

-too 


then contents mixed and placed m the dark foi one hour The unknown is 
now lead in the eoloiimeter agamst the standaid which it most closely matches 
The oiange led eoloi given bj the leaetion pioducts shows pool piopoitionality, 
hence the standaid and unknown must be of appio\imatolj the same conceutra 
turn It is geneiallj nceessaiy to piepaie 2, 4, 7, 10, 15, and 20 mg pei cent 
standaids Aftei the eolois have been developed anj two standaids may be 
mixed should an intcimcdiate standaid lie jequued to secure a match with the 
unknown 

Table II 


Comju vtive Analysis of the Cefebbospival Fluid of Patients Undergoing 
Soli anilamide Theeap\ 


EXP 

NO 

BETA NAPH 
THOQUINONL 
SULFONIC ACID 
METHOD 

MArSIIALL ’S 
METHOD 

DIFFETENCE 

CLINICAL DIAGNOSIS 

1 

15 1* 

■K 


Meningococcus meningitis 

2 

15 0 

354 

+04 

Meningococcus meningitis 





'i-e.’AiTigThtut.Xui TflXmiigAfS 

4 

7 62 

7 70 

+0 08 

Streptococcus nndans meningitis 

5 

696 

74 

+0 44 

Streptococcus vmdms meningitis 

6 

2 35 

1 S2 

-0 53 

Streptococcus urid'ins meningitis 


•Tiic \alues are gnen as mg sulfaDHanilde per 100 cc of cerebrospinal fluid 


Measured quantities of sulfanilamide added to spmal fluid wcie fullj and 
accurately recovered Thus lee of stock solution containing 2 mg of 
sulfanilamide Mas added to 9 c c of pooled spmal fluid, yielding a 20 mg pei 
cent fluid In a similar mannei spmal fluids of \aiious sulfanilamide content 
weie prepm ed and analyzed as outlined above In addition See quantities 
of each of the sulfanilamide containing spmal fluids moic heated with 27 cc 
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of alcohol, and the corresponding filtrates subjected to analysis according to 
Marshall’s original procedure.® The data in Table I reveal the fact that 
excellent sulfanilamide recovery can be secured by both methods. Cerebrospinal 
fluids secured from patients undergoing sulfanilamide therapy were likewise 
subjected to analysis. The data in Table II show that both methods yield values 
which check closely with each other. Marshall’s method is characterized by 
greater color intensity and better proportionality, the naphthoquinone-sulfonic 
acid method by greater simplicity. 


SUMMARY 

1. A simple method employing sodium-beta-naphthoquinone-4-sulfonate has 
been developed which accurately determines the sulfanilamide content of 
cerebrospinal fluid. Filtrate preparation is not required. 

2. The values given by this method on spinal fluids secured from patients 
undergoing sulfanilamide therapy were found to check closely with the values 
given by Marshall’s diazotization method. 
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THE DETERMINATION OP PARA YJIINOBENZENE SULFONAMIDE 
(SULFANILAMIDE) IN URINE AND BLOOD" 


Joux Coble, BS, vmi J C Geiger, MD, Svn Fins cisco, C\ui 


T HE increasingly widespiead use of sulfanilamide suggested the piobabihtj 
that vanous mateuals might be submitted to the public health and clinical 
Uboratoiy foi examination and deteimmation of sulfanilamide content A 
satisfactory method foi such detei munitions was tlteiefoie sought Tills 111 
aestigation was begun befoie the deatlis were lepoited fiom the so called 
“Elixir of Sulfanilamide ,n 

The geneial method of Maishall, Emeison, and Cutting’ nas adopted 
This metliod involtes diazotization of the ammo group of sulfanilamide bt 
lutious acid and its subsequent coupling with dimethyl alphanaphthy lamme to 
foim a coloied compound The taiious eoncentiations of this compound may 
be readily detoimmed by eoloiimetrie eompaiison with standard solutions of 
sulfanilamide similailj tieated Several compounds otliei than dimethyl 
alplianaplitliyl amine liottetei, weie tned for eonplmg with the diazotized snl 
famlamide 

The following compounds, because of their chemical stiuetuie, seemed to 
offci the best possibilities and the lesults are as follows 

(1) Dimdlnjlanilmc — Good gtadaiion of mange color dcieloped in ten to 
fifteen minutes Blank lemon tcllow 

(2) “H” Acid (1 jHaphihol-3, 6-Disulfomc Acid, 8 Ammo) — Good giada 
tion of coloi lunmng fiom oiange to led with indorsing concenti ation of 
sulfanilamide, dot eloped m fifteen minutes Blank yellow 

(3) Ammo “0” Acid (2 Naphthylammc 6, 8 Dtsulfonic Acid) —Of no 
lalue coloi slow in dei eloping difficult to compare 

(I) Beta nuphtli i/httn mend fame Acid “F” (2 AtaplUkylanune 7 Sitlfome 
Acid ) — No value, golden yellow m blank as well as m standaid solutions of 
sulfanilamide 

(5) Amido “ R ” Acid (2 tfaphthylamme, 3 G Bisutfomc Acid) — No value, 
pile tcllow eoloi onlt aftei longstanding 

(6) Metaphenylcncdiaimnc — -No trine 

(7) Dipkenylammc — Good color giadation from coloiless m blank to 
golden tellow of meieasing intensity with nicicasing comentiation of sulfaml 
amide Coloi best aftei ten to fifteen minutes Tins substance (diphenyl 
amine), on the basis of the consistent lesults obtained, was adopted as the 
standaid reagent foi making the detei munitions foi sulfanilamide A diffei- 
enec m concentration of 0 1 mg sulfanilamide pci 100 c c of solution could he 
teadily differentiated 


•From the Department of Public Health Sau Francisco 
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The method used by Marshall, Emerson, and Cutting 2 will determine the 
sulfanilamide in any combination to which it may be changed within the hitman 
body, so long as the amino group is intact and free, or in which the amino 
group may be rendered free quantitatively by hydrolysis before determination. 
This holds true with the modified method as here presented. 

The method suggested in this paper is as follows : 

Reagents. — 0.1 N hydrochloric acid. 

0.1 per cent aqueous solution of sodium nitrite (freshly pre- 
pared) . 

0.5 per cent solution of diphenylamine in 95 per cent alcohol. 
Standard solution of 200 mg. sulfanilamide per liter of water, 
from which suitable standards for comparison may be prepared. 
95 per cent alcohol. 

Urine . — Dilute about 1 :50, to contain approximately 0.5 to 1.5 mg. sulfanil- 
amide per 100 c.c. To 10.0 e.e. of diluted urine, add 2.0 c.c. of 0.1 N IIC1, 1.0 
c.c. sodium nitrite solution, and 5.0 c.c. of alcohol in turn ivith shaking. After 
three to five minutes, add 1.0 c.c. of the diphenylamine solution. Compare with 
standard sulfanilamide solutions similarly treated. The comparison is best 
made about fifteen minutes after adding the diphenylamine. 

Marshall, Emerson, and Cutting 2 have shown that sulfanilamide is partly 
excreted in a conjugated form (largely para-acetylaminobenzene sulfonamide) 
which may be determined only after hydrolysis to free the amino group. This 
hydrolysis is accomplished by heating for thirty minutes in boiling water equal 
volumes of urine and normal hydrochloric acid. The solution is then cooled, 
one drop of phenolphthalein solution added, and neutralized with 2 normal 
sodium hydroxide. The resultant solution is then diluted and treated as above. 

The method of Marshall and his associates, as here modified, was found to 
give consistent results on human urine following administration of sulfanil- 
amide. As indicated by determinations before and after hydrolysis, as much 
as 40 per cent of the sulfanilamide may be excreted in the conjugated form. 

Blood . — The method of Marshall and his coworkers was used for determin- 
ing free sulfanilamide in the blood, except for the use of diphenylamine to pro- 
duce color. One volume of blood is run slowly with shaking into 9 volumes 
alcohol, stoppered, and let stand fifteen minutes. The mixture is filtered and 

10.0 c.c. of filtrate measured into a small flask. Five cubic centimeters of water, 

2.0 c.c. of 0.1 N HC1, and 1.0 c.c. of sodium nitrite solution are added with 
shaking. After three to five minutes, 1.0 c.c. of the diphenylamine solution is 
added. The colored solution is turbid, but may be filtered after about five 
minutes, and the filtrate used for colorimetric comparison. Standards are pre- 
pared by adding 1.0 c.c. of sulfanilamide solution of suitable strength to 9.0 c.c. 
of alcohol and treating this solution in the same way as the blood filtrate. The 
color is best about fifteen minutes after addition of the diphenylamine. 

For the determination of hydrolyzable conjugated compounds of sulfanil- 
amide in the blood, the following method has yielded the best experimental 
results : 
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To 10 0 ce of the blood filtrate as piepaied abo\c, add 50ec ofOlN 
HClj beat m boiling water for thirty minutes with reflux condenser The solu 
tion is cooled and treated as previously described, omitting the addition of 5 0 
cc of w atei and the hydrochloric acid Standards aie piepaied as before, 
except that no watei is added, and 5 c c of 0 1 K HC1 are added m place of 
2 ce Howe\ei, use of the standards as piepaied foi deteimmation of the 
fiee sulfanilamide m blood will apparently produce an enor of not nroie than 
10 per cent 

In oi dei to determine whether oi not some of the common ly used dings 
which contain ammo groups might produce coloi w Inch could be mistaken foi 
an indication of the presence of sulfanilamide m urine, urine was collected 
after mgcstion of acetanilide and afteL acetphcnetidm Neither sample pro 
duced coloi undei the conditions of the determination, eitkei before 01 after 
In di oh sis with hydrochloric acid 


SUMM 1RY 

1 The method presented for hydrolyzing conjugated compounds of sul 
famlamide in the blood is perhaps of moxe \ahie than is the change from 
dimethyl alphanaphthylammc to dipheny lamme m the determination 

2 It is found that as much as 40 per cent of the sulfanilamide excreted in 
the urine may be m a conjugated form 

3 Two common drugs, acetanilide and acetphcnetidm, aic shown not to 
interfere with deteimmation of sulfanilamide m mine 
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WEIL’S DISEASE, Report of Seven Cases, Gaines, A. R., and Johnson, R. P. Arch. Ini. 

Med. 60: 817, 1037. 

The diagnosing of Weil’s disease in seven eases, six of them being noted within a 
period of six months, indicates that this condition may not be rare. 

Because of the fact that five showed an atypical course, according to the standard 
textbook picture, the authors believe that this disease should be considered more often when 
there is unexplained jaundice. 

The source and mode of infection in these eases have not been determined. This is true 
not only for this series but also for the previously reported eases in North America, except 
for one instance of accidental laboratory infection. 

TRANSFUSION, Reaction Following Intra Group, Culbertson, C. G., and Ratdiffe, A. B. 

Am. J. M. Sc. 192: 456, 1937. 

The relation of anomalous agglutinins to transfusion has been an unsettled question. 
It might be questioned that the agglutinin was responsible for the reaction in this case. 
However, the facts may be summarized as follows: a Gr oup 0 patient was given 500 c.c. of 
Group 0 blood; the cells of this blood were susceptible to agglutination by an anomalous 
agglutinin of low titer existing in the serum of tire recipient. The recipient exhibited tire 
typical symptoms of a delayed transfusion reaction, followed a typical course, and eventually 
recovered. A second patient, exhibiting a similar anomalous agglutinin, was given 550 c.c. 
of blood compatible with her intragroup agglutinin, and no sign of reaction was observed. 
Until the contrary is shoxvn, the authors shall continue to regard incompatibility resulting 
from anomalous agglutinins as a definite contraindication to transfusion with such a Weed. 

In each of the 2 cases tire low-titer intragroup agglutinin was unobserved in hie 
routine compatibility tests by the hanging-drop method, although it was readily demon- 
strated by the centrifuge test method. 

They suggest the use of the centrifuge test method given below as an aid in avoidin? 
transfusion reactions of the type mentioned above. 

Technique for the Centrifuge Test Method: 

1. Place 3 drops of serum in a small test tube (14 mm. diameter). 

2. Add 1 drop of cell suspension (3 drops of blood from a 20-gauge needle in 4 e.e. of 
a physiologic saline solution containing 0.2 per cent sodium citrate). 

3. Shake to mix. (A control of saline and cells is optional after a little experience.) 

4. Incubate five minutes at 37° C. 

5. Centrifuge three minutes at high speed. 

6. Note any evidence of hemolysis. 

7. Shake the tubes to resuspend the cells while observing them with a concave mirror 
or hand lens. Note any evidence of clumping. 

S. Pour the fluid onto a glass slide and examine microscopically for agglutination. 

BLOOD GROUP, Relation of, to Blood Diseases and Neoplasms, MacLeod, K. I- E. ® rlt ' 

M. J., p. 745, October 16, 1937. 

Before any conclusions can be formed as to the relation of the blood group ^ 
individual to a particular disease, the facts and figures from a very large selection of c3 ‘° 
must be examined. 
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lius is only feasible if the observer or ob«ci\crs Jmu the nttessaij time to spend on 
the laborious testing: of these cis-es, wluch must be verv tccuritUy diagnosed to be of any 
statistical value 

It is more feasible, however, for a multitude of observers to note their findings regard 
mg this relation, of the blood group to the ca*es of any diseases at their disposal or to those 
o£ a particular disease m which they aro interested, and having collected their notes, to «ub 
nut them to a common group of statisticians who could filo the material When sufficient 
data had been collected, conclusions of probable interest and possible value might be denved 
from them 

Pot contract as well as control purposes, cases fiorn the two classes of diseases chosen 
for this article were blood grouped Some interesting figures were noted 

Whereas for general purposes the total percentages of blood groups of the cases of 
neoplasms grouped were roughly within normal limit*, it was noted, on the other hand, that 
theie was a strikingly high incidence of blood diseases m the blood groups B and AB It was 
also noted that many of the severest cases of the blood diseases fell into those latter blood 
groups 

fee* oral ca^es in which autoagglutination. was present wore giouped, and it was interest 
mg to note one or two points about this phenomenon 

One would have Jihed to have more time to •spend and a larger number of cases at 
one’s disposal, m order that some definite ruling as to the ultimate direction of those figures 
could be established 

MILK, Phosphatase Test tor Detection of Underpasteunaed Milk, Geiger, J C, and 

Davis, C J \ M A 109 1363, 1937 

The e\penencc of the JSan Fiancisco Deplitnicnt of Public Health with the phosphatase 
test as advocated by Kay and Graham would indicate that adequately pasteurized milk will 
invariably give a negative test 

This test, therefore offers reliable laboratory evidence to confirm piopcr pasteunza 
tion of nnlh and cream of market supplies 

The test briefly is as follows 

3 lo 30 cc of the buiTer substrate solution (one tabht containing disodium phenvl 
phosphate and sodium baibitoue is dissolved m 50 cc ot water) contained m a 25 cc. 
stoppered list tube, add 05 cc of the milk and mix thoroughly 

2 Add two drops of chloroform stopper the tube, and incubate at from 37° to 38° 0 
for one hour 

3 At the end of this time, add 4 5 cc of the diluted Folm and Cmcalfcu rtagenfc (1 
sohrnie of reagent and 2 volumes of water), mvt, allow to stand for three minutes and filter 

4 To 10 cc of the fiUiati add 2 cc of the sodium carbonate solution (14 per cent 
anhydrous sodium cat bom te) * mix thorough]), and place m boding water far five minutes 
and again filter 

5 Compare the color of the filtmtc in a 13 mm tube with the Lovibond standard 2 3 
blue jh*h m the "hmitaster ” 

If the color of the filtiate exceeds that of the stamlaid glass, it may bo safely assumed 
that the milk has been impiopeily pasteurised, that is, the temperature has been too low 
or the time of heating too short 

BISMUTH Rapid Cluneal Method for Estimation of, m Urine, Hanzlik, P 0“, Lehman, 

A J , Richardson, A P and Van Winkle, W, Jr Arch Dm mat <£. Svph 36 725, 

3937 

The method makes use. of well known principles of direct ovulation by potassium 
permanganate, sulfuric acid and heat decolor izati on with oxalic acid to the elomw** of water, 
an I of a reducing agent to prevent oxidation of sodium iodide for reaction with bismuth 
m a xtiongly acid solution The iodide reacts with bismuth to form sodium volobisnmthitc, 
a colon tl ion which permits dm et colorimetric cstmi ition. by matching with permanent 
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color standards on a paper scale. Only about ten minutes is lequiied for making an estima- 
tion. The equipment is as simple as that used for other laboratory work in clinics or 
physicians’ offices, and is readily procurable. It consists of a small iron support, a damp, 
a pyrex test tube (3 by 20 cm.), and a microburner. All reagents, except concentrated 
sulfuric acid, are obtainable in tablet form. Undoubtedly the worst reagent to handle is con- 
centrated sulfuric acid, but nothing has been found that will take its place. A large test tube 
is necessary to accommodate foaming, which is Teadily controlled by playing the flame of 
the microburner up and down the sides of the test tube. With a little practice one can 
easily manipulate the test tube without loss of its contents. However, a loss does not affect 
the accuracy of the estimation, which depends on matching concentrations. 

The paper color scale was prepared by Mr. George H. Needham, of San Francisco, 
an expert water-color artist and mierochemist, who matched standard solutions of bismuth 
and the same reagents (obtainable from the James H. Barry Co., 170 Van Ness Avenue, 
South, San Francisco). Six color standards, indicating quantities of bismuth ranging from 

0.25 to 1.2 mg. per hundred cubic centimeters, are represented on the paper scale. Inter- 
mediate quantities of bismuth may be estimated by interpolation. It would he possible, 
of course, to use more color standards for estimating intermediate quantities with a greater 
range of accuracy, but this would make the scale unwieldy. A legend below the color standards 
gives the following information: milligrams of bismuth per hundred cubic centimeters, daily 
output of bismuth in 1,200 c.c. of urine (when the daily volume is known an estimation can 
be made accordingly), and the details of the procedure for testing urine. 

The estimation of bismuth is conveniently carried out in six steps as follows: 

1. Put 10 c.e. of urine into a long test tube (3 by 20 cm.). 

2. Add 1 tablet (0.4 gni.) of potassium permanganate and 2 c.c. concentrated sulfuric 
acid. Heating will produce foaming. 

3. Boil gently over a microburner for about two minutes. 

4. Add 1 tablet (0.4 gm.) of oxalic acid. Decolorization will take place, and the solu- 
tion should be allowed to cool. 

5. Add 1 tablet (from 0.01 to 0.04 gm.) of sodium sulfite and sodium sulfate and 1 
tablet (0.05 gm.) of sodium iodide. The fluid will become yellowish green if bismuth is 
present. 

6. Match witli the color scale, holding the test tube against the white margin above 
the standards. 

If for an occasional specimen complete oxidation does not take place, indicated by 
the presence of some tint, the procedure from the second step on should be repeated. 

The final oxidized solution must be clear as water for the proper matching of colors. 

ARTHRITIS, Gonococcic, Pathogenesis, Mechanism of Recovery and Treatment, Keefer, 

C. S., and Spink, W. W. J. A. 51. A. 109: 1448, 1937. 

A study of 140 cases of gonococcic arthritis leads to the following statements: 

Gonorrhea is a frequent cause of acute polyarthritis, and, while any joint may ^ 
affected, gonococcic arthritis is most often seen in the knees, wrists, and ankles. 

Associated lesions, such as tenosynovitis, bilateral metastatic catarrhal conjunctivitis, 
iridocyclitis, and keratodermia blennorrhagicum, are helpful clinical aids in the diagnosis. 

The pathologic lesions in the joints begin in the periarticular tissues and syno” 1 * 
membrane, and involvement of the cartilage is secondary. Destruction of cartilage > 3 
conspicuous in the wrist, hip, and finger joints. Bony ankylosis is rare except in the 
joints. Fibrous ankylosis is more common. 

Examination of the synovial fluid is helpful in diagnosis. Organisms were isolated 
in 26 per cent of the cases. The fluid had all the characteristics of an exudate. The a' er3 » e 
total cell count was higher for the infected fluid than for the sterile fluid. 

Gonococcus complement fixation and bacteriolytic antibodies diffuse iuto the syB° n 
cavities. , 

The antibody content of synovial fluid is the same or slightly less than that of the 0 
when the fluid is sterile. When it is infected, antibodies are not demonstrated. 
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The synovial fluid contains antitry ptic substances which probably protect the cartilage 
from destruction by the tryptic like ferments of the leucocytes 

The gonococcus complement fixation test on the blood gave a positive reaction m So 
per cent of the cases The percentage of positive reactions was somewhat lower for tests on 
the synovial fluid, especially whoa the fluid was infected 

The mucin in synovial fluid interferes with the destruction of organisms when the 
antibody titer is low When the antibody titer rise** there is no apparent depression of the 
activity of the fluid 

The blood plasma of patients with gonococcic infections is actively bactericidal for 
the homologous strain of infecting organism The bactericidal activity increases during the 
course of the disease 

There is suggestive evidence that recovery from gonococcic arthritis is associated with 
the development of increased resistance to the invading organism 

There are various types of treatment There is evidence that sulfanilamide is 
bactericidal for tlie gonococcus when it is added to blood serum In two patients with m 
fected synovial fluid the gonococci disappeared from the fluid within two days after this drug 
was admmisterel This type of treatment deserves further study and investigation 

PNEUMONIA Pneumococcic, Community Provision for Serum Treatment of, Cecil B L 
Bullowa J G M Chickenng K T and Corwin E H Z J V If \ 109 1323 
1037 

Paring the next few years departments of health should engage jn a vigorous cam 
paign against pneumonia Special divisions of pneumonia service should be established under 
the guidance of properly qualified physicians 

Through the regular medical channels, physicians should be made cognizant of the fact 
that serum is lifesaving m certain types of pneumonia and that the particular type of pneumo 
coccic infection from which the patient may bo suffering should be determined at the earliest 
possible moment Free facilities for the rapid determination of the type of infection should 
be made available in each community at all times, day and night 

Because of the communicable nature of the pneumonias it is highly desirable that 
pneumonia patients m hospitals be segregated in cubicles and that a complete aseptic technique 
be followed 

Pneumonia patients should be considered in the same urgent category with emergency 
surgical cases Certain phy sicians on the attending staff should be made responsible for 
the treatment of those patients and should be on call day and night as is the custom, in the 
surgical services 

In connection with the divisions of pneumonia service of health department*, a clinical 
consultation, service should be established to aid physicians m the administration of 
serum therapy and in the taking of specimens of Wood and sputum foe bacteriology study 
In all instances of death from pneumonia, physicians should be requested to report 
the precise nature of the invading organism 

Concentrated serum for the prevailing types of pneumonia should bo made available 
without cost to physicians requesting it provided the type of pneumonia has been ascer 
tamed prior to the request for serum 

Control work of pneumonia and the production of therapeutic '•erums should not W 
allowed to interfere with the fundamental research, activities of the laboratories 

Tho n suits obtained in New Torh and Massachusetts justify the appropriation of 
adequate funds to health departments for pneumonia control work mil continued research 

H0BM0NE3, Serologic Antibodies Against, Bauer, J JAM \ 109 1412, 1937 

A prolonged treatment of rabbits with injections of thyroxine leads to a resistance of 
thc«e animals against thyroxine and to the appearance of «erologie antibodies detectable by 
the complement fixation reaction 
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color standards on. a paper scale. Only about ten minutes is required for making an estima- 
tion. The equipment is as simple as that used for other laboratory work in clinics or 
physicians’ offices, and is readily procurable. It consists of a small iron support, a clamp, 
a pyrex test tube (3 by 20 cm.), and a microburner. All reagents, except concentrated 
sulfuric acid, are obtainable in tablet form. Undoubtedly the worst reagent to handle is con- 
centrated sulfuric acid, but nothing has been found that will take its place. A large test tube 
is necessary to accommodate foaming, which is readily controlled by playing the flame of 
the microburner up and down the sides of the test tube. With a little practice one can 
easily manipulate the test tube without loss of its contents. However, a loss does not affect 
the accuracy of the estimation, which depends on matching concentrations. 

The paper color scale was prepared by Hr. George H. Needham, of San Francisco, 
an expert water-color artist and microchemist, who matched standard solutions of bismuth 
and the same reagents (obtainable from the James H. Barry Co., 170 Van Ness Avenue, 
South, San Francisco). Six color standards, indicating quantities of bismuth ranging from 

0.25 to 1.2 mg. per hundred cubic centimeters, are represented on the paper scale. Inter- 
mediate quantities of bismuth may be estimated by interpolation. It would be possible, 
of course, to use more color standards for estimating intermediate quantities with a greater 
range of accuracy, but this would make the scale unwieldy. A legend below the color standards 
gives the following information: milligrams of bismuth per hundred cubic centimeters, daily 
output of bismuth in 1,200 c.c. of urine (when the daily volume is known an estimation can 
be made accordingly), and the details of the procedure for testing urine. 

The estimation of bismuth is conveniently carried out in six steps as follows: 

1. Put 10 c.c. of urine into a long test tube (3 by 20 cm.). 

2. Add 1 tablet (0.4 gm.) of potassium permanganate and 2 c.c. concentrated sulfuric 
acid. Heating will produce foaming. 

3. Boil gently over a mieroburner for about two minutes. 

4. Add 1 tablet (0.4 gm.) of oxalic acid. Decolonization will take place, and the solu- 
tion should be allowed to cool. 

5. Add 1 tablet (from 0.01 to 0.04 gm.) of sodium sulfite and sodium sulfate and 1 
tablet (0.05 gm.) of sodium iodide. The fluid will become yellowish green if bismuth is 
present. 

6. Match with the color scale, holding the test tube against the white margin above 
the standards. 

If for an occasional specimen complete oxidation does not take place, indicated by 
the presence of some tint, the procedure from the second step on should be repeated. 

The final oxidized solution must be clear as water for the proper matching of color-'- 
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A study of 140 cases of gonococcic arthritis leads to the following statements: 
Gonorrhea is a frequent cause of acute polyarthritis, and, while any joint may be 
affected, gonococcic arthritis is most often seen in the knees, wrists, and ankles. 

Associated lesions, such as tenosynovitis, bilateral metastatic catarrhal conjnnctiv» 1J i 
iridocyclitis, and keratodermia blennorrhagicum, are helpful clinical aids in the diagnosis. 
The pathologic lesions in the joints begin in the periarticular tissues and synod* 3 
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conspicuous in the wrist, hip, and finger joints. Bony ankylosis is rare except in the wV 1 
joints. Fibrous ankylosis is more common. 

Examination of the synovial fluid is helpful in diagnosis. Organisms were isola 
in 26 per cent of the cases. The fluid had all the characteristics of an exudate. The aversf'- 
total cell count was higher for the infected fluid than for the sterile fluid. 

Gonococcus complement fixation and bacteriolytic antibodies diffuse into the spa” 1 


cavities. 

The antibody content of synovial fluid is the same or slightly less than that 
when the fluid is sterile. When it is infected, antibodies are not demonstrated. 
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test for syphilis, to present the transmission of the di c easo The Kbno exclusion slide test 
is an excellent method for tins purpose, even m emergency ca^es, because of tlic rapidity, 
simplicity, and ease of its performance, and ita high degree of sensitivity 

BLOOD SEDIMENTATION In Pulmonary Tuberculosis, Volk, R Am Rev Tubcrc S6: 
567 , 1937 

Study of tho results obtained on 1,000 sedimentation determinations shows a definite 
parallelism between draici! findings and sedimentation rates Patients having clinical signs of 
active disease prevent the greatest percentage of “-mine curves n There was agreement to the 
extent of So to 99 per cent which is ns close a cheek as any one can hope for m a nonspecific 
procedure 

There seems to bo definite cudcnco that red cell sedimentation can be a valuable 
adjunct to other routine pioeedurcs m tho clinical study of tuberculosis It has been 
found of considerable value in pneumothorax; and thoracoplasty cases, where \ raj films 
may give us no more information than that a certain amount of collapse of tlie lung exists 

A repeatedly elevated mdunimtatum rate, with no cluneal signs of activity of tubercu 
lous disease, requires a more careful study of the x rav films, more thorough examinations 
of sputa, and, if these continue to bo negative, the patient should be investigated for 
other causes of an increased sedimentation rate 

The red cell sedimentation should not be depended upon exclusively, because there are 
other factors to alter tho test in individual cases, such as severe anemia, pregnancy, and 
intercurrent infections, but the test has shown itself of sufficient value to be included as a 
routine procedure in tuberculosis sanatoria 

TUBERCLE BACILLI, Comparative Study of Various Methods of Cultivation Prom the 

Blood, Galton, M M Am J Hyg 20 2a9, 1937 

From this study on the cultivation of Mycobacterium tuberculous from blood the 
following conclusions may bo drawn 

1 Tho use of unseated blood and w iter heiooly zed blood sediment yielded a fair 
and approximately cqutf percentage of cultures The acetic acid method was entirely 
unsatisf ictory in the hands of tho author 

2 With all types of the blood samples, Petragnani medium and extract blood agar 
were the best of the ten media emploicd, both with respect to the number of successful 
cultures and tho earliest xppt w nice of growth 

3 All egg media, eaccpt that of Petragnani, were inferior to extract blood agar 
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Minor Maladies and Their Treatment 

'T'HOSE familial n ith pievious editions of this book — and tlie> must be legion for this is i 
book to gladden the soul of the pia< I ltioner and, most especialh, the young pr ictitioner— 
will rei all that it deals almost entnely with the homely, evoiyday conditions, about whn.li the 
physician is apt to be most fiequently coii'-ulted 

In the woids of the author ol his early days in general praitne, "‘I was diM_oncertmgh 
ignorant in those matteis about which I was most fiequently consulted . . With knowledge 
concerning tabes, tumors, and trematodes I was lull to overflowing, but I soon realized 
that I knew eery little about a common told, less about oulinaiy indigestion, and nothing 
at all about the lheuniatic conditions.” 

And so, eventually, Dr. 'Williams wrote this book Those alrpadv acquainted with 
pienous editions need only be told that this, one maintains the standard set by its predecessor- 
Those who meet this book fur the first tune will reeogin/o at once that seldom can so much 
practical wisdom and common sense, backed by an extensive and digested experience, he 
found between a single cover foi so little money 

No matter how experienced the physician, he < annot fad to read tins book with interest 
and piofit, and the younger and less experienced he is, the gieatei will the value ot this booh 
become. 


Muir’s Bacteriological Atlas t 

T HIS new, second edition of a well known atlas has been enlaiged by the addition o£ 
twenty six new coloied plates, illustrating thirty two organisms The text has been re 
written. 

Intended primarily as a teaching atlas for the student, this book satisfactory fulfills >b 
purpose foi which it can he well lcconimended 


Modern Treatment m General Practice! 


nPHIS is an eminently practical volume and well deserves the heading of the prefice, “Thi- 
-*• hook is born of populai demand ” 

While piesented as tantamount to a ‘‘lefresher couise,” the book is moie than that, 
as it presents a concise, readable, and authoritative survey- of the present day trend of 
medical piactice The fifty one articles, presented by- a selected list of contributors, each 
well known m Ins chosen field, present a vuied galaxy of medical and surgical conditions 
This is a volume which should find a favorite place on the working bookshelf of d |C 
practicing physician. 
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•Minor Maladies and Their Tieatmeut By Leonaid Williams, M D Cloth, ed ‘ 
pages $3 75 William Wood &. Co , Baltimore, Md 

tMuir’s Bacteriological Atlas B\ C V Van Rcoyen, XI D Harley Keseaicli Fello" 
and Lecturer in Bacteriology, Univeisity of Eduigburgh Cloth, ed 2, 00 pages, S3 colon 
plates, $o 25 William XVood A Co , Baltimore Md 

■'Modem Tieatment m Geneial Piactice, X-ol III Edited bv Cecil P G V 
D Sc , Fellow of King’s College, London Senior Surgeon, King’s College Hospital "O 
of "The Medical Press and Circulai Cloth, 43G pages, 54 figures ?4 00 XVilham " u 
&. Co , Baltimore, Md. 
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The Microtonnst’s Vade Mecum 

TT lb hardly conceivable that there could be any one engaged in the study of animal or 
* plant histology unfamiliar with Lee's Vade Mecum, for it has been in invaluable standard 
reference te\t for lo* these many years 

If such there be however, tins new tenth edition will m its turn, like tho e e which preceded 
it, take i prominent and valued place upon the working bookshelf 

This new edition, the first since I92S, embodies man} changes and reflects all the 
advances m the field of histologic technique With the assistance of an able corps of 
collaborators English and American the Elitors have subjected the text to a thorough and 
comprehensive revision and have included much new material, notably new chapters on vital 
staining and frozen section technique 

As heretofore, this book needs neither introduction nor praise It ‘•peaks for it B df and 
deserves — as it will receive — a warm welcome 


Practical Physiological Chemistry! 

COR thirty years this book has been a standard text on Physiological Chemistry It needs, 
* therefore no introductions 

This new eleventh edition, the first since 1931, has been extensive!} revised throughout 
and now, as heretofore, the book presents a clear cut and comprehensive survey of the 
subject 

There is no better text and it can be recommended without reserve as a book to be owned 


Recent Advances in the Study of Rheumatism! 


T HAT "rheumatic diseases’ constitute a formidable and, as ytt, largely unsolved prob 
lent is evidenced both by the general interest it Ins aroused and, particulail), by the exten 
sm, literature concerned with its varied aspects 

Of great value, therefore, is this well balanced sum.) of the subject as a whole, prepared 
h) authors whose experience m this field renders them especiall) capable of "taking stock" of 
the situation and presenting the results in a concise and interesting manner 

This second edition brings this volume m touch with recent studies and may be said 
to represent m brief the present consensus of students of this subject, chmeal as well as 
experimental A valuable addition is the inclusion of a chapter on the industrial aspect 
of rheumatism as well as the inclusion of a now chapter on surgical advances m the 
treatment of rheumatism 

As heretofore, the book is divided into two mam sections, the first devoted to a survey 
of present concepts of the Uiologv and pathology of acute rheumatic diseases, together with 
discussions of preventive, immediate, and convalescent treatment, the second to a similarly 
l linnet survey of chronic rheumatic disease 

As m the previous edition, each chapter is followed by a concise summary and by a 
list of references 


•The Mlcrotomist s Vade Mecum (Balles Lee) V Handbook of the Methods an 1 Animal 
and Plant Microscopic Anatomy Edited by J Bronte Gatenbj Professor of Zoology an 1 
Comparative Anatomy Trinity College Dublin und Theophllus *? Painter Professor of 
Zoology Texas Universiti Cloth ed 10 Si pages $9 00 P Blakiaton a Son &. Co Inc 
Philadelphia Pa 

■‘Practical Physiological Chemistry By Philip P Hawk MS PhD and Otaf Berg 
helm MS Ph D in collaboration with Bernard L. Oser Ph D and Arthur G Cole M D 
cloth ed II 3GS pages 27S figures 1 colored plate $8 00 P Blakistona Son &. Co Inc 
Philadelphia Pa 

t Recent advances In the Study ot Rheumatism By Ficderlc John Poynton Consulting 
Physician University College Hospital (London) and Bernard Schlesinger Physician to the 
Childrens Department Koyaf \ortbern Hospital Cloth t,d 2 SSO pages 51 illustrations 
$-> 00 P Biakiston s Son & Co Inc Philadelphia Pa. 
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The investigator seeking a rapid review of the subject as a whole, the clinician seeking 
information on a disputed point, or desirous of familiarizing himself with the studies made 
in the field, alike will find this little volume of great value and usefulness. 

Neither a textbook nor merely a compilation of references, this book may be regarded as 
a comprehensive and authoritative survey of the present knowledge of a subject upon which 
the attention of the medical world is being focused with increasing interest. 

No mistake will be made in the purchase of this volume. 


The Therapeutic Problem in Bowel Obstructions* 

/ T'HE introduction of the "Wangensteen tube for the siphonage treatment of intestinal ob- 
struction without doubt marks an epochal milestone in the treatment of this justly dreaded 
condition. 

This physiologic and clinical discussion of the mechanics and treatment of bowel obstruc- 
tion by the originator of the most successful measure yet devised for its treatment will, 
therefore, be received with interest by physician, surgeon, physiologist, and pathologist 
alike. 

The book is divided into three main sections. Part I presents Professor Wangensteen’s 
discussion of the therapeutic problem in bowel obstructions which was the winning essay in the 
quinquennial Samuel D. Gross Prize for 1935, awarded by the Philadelphia Academy of 
Surgery. Part II is devoted to a discussion of the general considerations of diagnosis and 
treatment in bowel obstruction. Part III discusses in seriatim the special obstructions. 

The text is clear-cut, of easy style, and embodies a wealth of valuable information based, 
not only upon research, but also upon extensive clinical experience. In addition to reference 
lists appended to separate chapters there are an extensive author index and a comprehensive 
general index. The format is pleasing, and the illustrations excellently reproduced. 

Both author and publisher may' be congratulated upon an outstanding book destined, 
without doubt, to become a standard reference upon this subject. 


A Method of Anatomyt 

'T'HIS book should prove a boon to the student, to the physician, surgeon, pathologist, and, 
indeed, to all concerned with human anatomy. As the author comments in his preface, 
one may learn anatomy by laboriously memorizing facts, or by correlation of facts through 
study of their mutual relationships. It is from the latter angle that this book has been 
written — and well written, indeed. 

A feature of particular value is the illustrations— clear-cut, simple, striking in their 
ability to convey a definite idea. 

While diagrammatic, they are nevertheless accurate in relationships and based upon 
accurate measurements and careful dissections. 

Professor Grant has written a book which seems destined to take its place as a classic 
on this subject, and one which can be highly recommended without reserve. 


•The Therapeutic Problem in Bowel Obstructions. By Owen H. Wangensteen, -| C3 
Professor of Surgery, University of Minnesota. Cloth, 3G0 pages, 90 figures. S 1 ’-" 11 - ‘ 

C. Thomas, Springfield, 111. , Ci 

tA Method of Anatomy, Descriptive and Deductive. By J. C. Boileau Grant. 
Professor of Anatomy in the University of Toronto. Cloth, G50 pages, 501 figures. « ■ 
William Wood & Co., Baltimore, Md. 
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You N ee d n is 


Entirely New Up-to-Date Textbook 


KracUe— CLINICAL PATHOLOGY 

Edited By Boy B. Kracte, B.S., ALD. Professor of Pathology, Bacteriology and Laboratory 
Diagnosis, Chairman of the Department, Emory University. Pathologist to the University 
Hospital. Fabrikoid, Gx9, 574 pages, 205 illustrations, 31 plates, 19 in color, $0.00. 


Here is just the comprehensive, authoritative and entirely up-to-date text- 
book of clinical pathology you have been waiting for. The field has become too 
large for any one man to cover adequately, so in accordance with the original 
plans of Dr. Poster Johns, the editor Dr. Roy R. Kraeke has called to his assist- 
ance a distinguished group of experts in and teachers of laboratory diagnosis 
at several medical colleges. Each has concentrated on the division of the sub- 
ject he knows best. The first hook of group authorship in its field. 

The result is not an encyclopedic laboratory manual, but a concise well 
illustrated practical textbook for students and practitioners. It places all the 
emphasis on the careful interpretation of the results of tests and their applica- 
tion to the problems of correct and speedy diagnosis. For the physician who 
makes some of his own tests it describes plainly the one most reliable and simple 
method for each laboratory procedure. There are more full-page plates, mostly 
colored, than in any other hook on laboratory medicine. 
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The REVIEW of 
GASTROENTEROLOGY 

The Pioneer Journal of Gastroenterology, Proctology and Allied Subjects in 
United States and Canada 

146 Central Park West 
New York, N. Y. 

To the Internist, the next four issues of the Review of Gastroenter- 
ology will be of prime importance. Commencing with the March, 1938, 
issue, we are publishing the Report of the American Committee at the 
International Congress on Hepatic Insufficiency held in Vichy, France, 
September 16tlx to 18th, 1937. 

This report will contain papers by Lathan A. Crandall, Jr., M.D., 
Andrew C. Ivy, M.D., Chicago, 111. ; Anthony Bassler, M.D., New York; 
Norman W. Elton, M.D., Buffalo, New York; and Hyman I. Goldstein, 
M.D., Camden, N. J. 

Because of the limited space in the transactions of the Congress, the 
original manuscripts were greatly condensed and much of the important 
matters deleted. 

Requests have been made for copies of the complete manuscripts, 
both here and abroad. The Review of Gastroenterology is publishing 
them in their original form, to appear in the next four issues. 

The March issue will also contain original papers by Doctors Damaso 
de Rivas, Philadelphia; John T. Farrell, Philadelphia; A. L. Levin and 
Moms Slmshan, New Orleans; Linn J. Boyd, New York; Warren T. 
Vaughan, Richmond; Lester R. Dragstedt, Chicago and others. 

These, together with the latest abstracts and book reviews will he of 
interest to all physicians. 

Only a limited number of extra copies over our actual subscription 
needs will be printed. Be sure and order yours NOW on the convenient 
coupon at the bottom of tbe page. 


SUBSCRIPTION BLANK 

The Review op Gastroenterology 
116 Central Park West, New York, N. Y. 

Enclosed find $2.00 { §S.OO-Foreign ) for one year’s subscription to The Review 
op Gastroenterology. 
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Klinische Chemie 


Professor Dr. med. L. Lichtwitz 
Arztlichem Direktor am. Stadtischen Krankenhaus zu Altona 
Zweite Auflage 

Mit 52 Abbildungen. VIII, 672 Seiten. 1930 
EU 42.30; gebunden RM 44.64 

.... Das Buch gibt nicht nur die Grundlagen der physiologlschen und pathologischen 
Chemie, sondern gleichzeitig ihre Anwendung auf die Klinik, sucht also eine Aufgabe 
zu losen, der wolil nur wenige lebende Internisten gewachsen sein dtlrften. Umsomehr 
wollen wir uns freuen, dass Lichtwitz der grosse Wurf glanzend gelungen ist, dank 
seiner souveranen Beherrschung der physiologischen und pathologischen Chemie, der 
Klinik und vor allem der physikalisch-chemischen Biologie. Die ..Physiologische Chemie" 
geht in den letzten Jahren in ihrem morphologischen Teil, der Bearbeitung der physiolo- 
gisch wichtigen Stoffe immer melir in den Bereich der organischen Chemiker hinllber, 
in ihrem funktionellen Teil aber, den eigentlichen chemischen Physiologie. ist und bleibt 
sie eine biologische Disziplin und gerade diese gewinnt fUr die gesamte Medizln eine 
stetig zunehmende Bedeutung, da sie die Lehre von den vegetativen Funktionen unter 
physiologischen und pathologischen Bedingungen ist. Es ist das Verdienst des Licht- 
witz’ schen Buches, und dadurch zeigt es, dass es ganz auf der Hohe der Forschung 
steht, dies in jedem ICapitel aufs deutlichste vor Augen zu ftihren, und darum kann es 
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The machine will accommodate any type of glassware not over 12"X1~"XS . A r 
type of glassware may be washed or an assortment. With small Items such as test tu^ 1 
microscope slides, petri dishes, etc., accessories have been designed to act as {"““■w 
thereby giving. compactness to the material being washed. Larger Items such as £UD ,, S'- 
flaslts, bottles need no special accessories, but are placed in the voids in the discs, win 
are held in place by the adjustable screens and keeper rods. It takes only a few nunut 
to load or unload the machine. n,s™lt 

Such items as test tubes, small-neck vials, bottles, etc., heretofore the most umau 
items to clean are now rendered crystal clear simply by the action of the machine. 


NE1V PRINCIPLE ; 

The CHARLAB is built on a new washing principle. Heretofore most inc-cnnnic— 
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agitating the water, or by spraying. In the CHARLAB machine revolving discs a j 
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ware breakage has been nil during this period of time in the actual washing, 
machine is not ah experiment and its value has been determined. 
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BLOOD CULTURE 


Those who ha\c done extensive work on 
culturing micro-organisms from the blood stream are aware of the 
exacting nutrient requirements of certain scrams of Pneumococci , 
Gonococci and Streptococci , especially when associated with cases of 
arthritis » 'p^ycardn's - auon ot these fastidious 

pathogen j Ai is uvo r» —n developed and found 

to be ent j/isfactory 


Bacto-Tryptose Phosphate Broth allows luxuriant growth of hemolytic 
and viridans Streptococci, Pneumococci and other organisms in\ading 
the blood 


Bacto-Tryptose Agar is recommended as a solid medium to which the 
blood specimen under examination may be added directly, or as a 
base for blood agar upon which organisms which ha\e de\ eloped in 
tryptose phosphate broth may be isolated This medium, without 
blood, is an excellent substrate for propagation of Brucella 


Specify “DIFCO” 

THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacta-Peptone nnd Dehydrated Cnltore Media 


Difco Laboratories 

Incorporated 

DETROIT, MICHIGAN 
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COMPLETE METABOLIC EQUIPMENT 
FOR RESEARCH 

Physiological Gas Apparatus, Collins Gasometer 
Douglas Respiratory Gas Bags and Accessories 



The Haldane-Boothby-Sandiford gas analysis apparatus illustrated 
above is one of several types for determination of carbon dioxide and oxygen m 
respired air from samples secured with either a Douglas bag or Collins gasom- 
eter. For the technique using this apparatus refer to “Laboratory Manual 
of the Technique of Basal Metabolic Bate Determinations,” Boothby and Sanat- 
ford. It represents the precision of calibrated glassware as well as efficient 
design and construction, characteristic of all Sargent equipment. 

The Douglas respiratory rubber gas bag, most commonly" used for secur- 
ing samples of respired air is available in a 60 and 100 liter capacity". Vah* 
and mouthpiece assembly-, three way- valve, various types and sizes of corrugate 
tubing, for use with the Douglas bag are also available for immediate delivery . 

The Collins chain compensated respiratory gasometer has the simple* 
compensating method y-et devised, which effectively minimizes breathing JC ' 
sistanee and insures uniform application of atmospheric pressure to the c° n ‘ 
fined air. Its capacity is 120 liters. Excellent facilities for prompt delivery « 
this apparatus are available. 

s n r g e n t 

lhborrtorv supplies 

E.H. Sargent & Company ■ 155 East Superior St., Chicago 
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A MICROSCOPE 

TO MEET THE WORKING NEEDS OF THE PROFESSION 


Bausch &. Lomb Medical Microscopes hive been designed especially for medical work md the 
exacting use requirements of the specialized hclds of medical research The uniformity and out- 
standing quality of the optical parts, their mechanical precision and rugged construction all 
measure up to the highest standards 

The B & L Medical Microscope HSEAT-8 (illustrated) is equipped with an inclined Binoc- 
ular Body and an integral mechanical stage It comes complete with two dry objectives, one 
divisible 10X and one 4-3X, one oil immersion objective, 97X, triple nosepiece, two pairs 
Huygeman ocpicccs 5X and l OX, and divisible Abbe Condenser 

For complete details of this 3nd other B »x L Microscopes together with the wide range of 
B & L Accessories for adapting any microscope to specialized uses, send for B &. L Catalog 
D 1 77 Address Bausch & Lomb Optical Co , 646 St Piul Street, Rochester, N Y 

BAUSCH S- LOMB 

,. t .W£ MAKE OUR OWN GLASS TO FOR YOUR GLASSES INSIST ON B A L 

INSURE STANDARDIZED PRODUCTION ORTHOGON LENSES AND SAL FRAMES 
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WILSON SODA LIME 


★ The recognized standard ab- 
sorbent for Carbon Dioxide. 

★ Economical to use because of 
its absorptive capacity. 


★ Freedom from caking allows 
steady, even flow of gas. 

★ Minimum heating gives 
greater comfort to patient. 


Write Department L, Dewey and Almy Chemical Company, 
Cambridge, Mass., for free correction chart and descriptive 
booklet 'on grades and meshes. 


DEWEY AND ALMY CHEMICAL COMPANY 



COLEMAN & BELL 
BIOLOGICAL STAINS 
ARE DEPENDABLE! 



Wright's Staio 1 

I >«**,£. 1 

Co- 

In. the past fifteen years, we have developed 
processes for the manufacture and purification 
of several hundred dyes for use as biological 
stains. In connection with their manufacture and purification, we 
have developed a testing laboratory which is completely equipped 
for testing the purity of these products both chemically and bio- 
logically. Note our new convenient screw cap bottle for the dry 
stains and the screw cap bottle with dropper for the 1 oz. bottles 
of stains in solution. Catalog upon request. 

THE COLEMAN & BELL CO. 

INCORPORATED 

Manufacturing Chemists NORWOOD, OHIO 
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Make a Real 
REFERENCE BOOK 

of your 

JOURNAL 

File each copy as soon as received so 
It will be instantly available when you 
want to refer to a recent article. 

We have secured what we believe to be 
the best binder made for this purpose. 
It is light, easy to operate, and hand- 
some, and opens perfectly flat for easy 
reference. 

The Binder Holds One Volume 
(12 issues) 



PROVEDi. DARE 
uT'Tif T'l ■iilLiuMW 



'*Nif 


Hi 


i 


Wnght Stain ■ 



INSTRUMENT 


:OMPANYJ 
ERS 
TTadciphia, Pa. L 


'GRAND PRIX” 


Dr. G. Gruebler & Co. 
STAINS 

of dependable uniformity 

These Stains are guaranteed to be 
absolutely uniform and dependable. 
Our complete stock assures you of 
prompt deliveries. 

"Standard for over fifty years” 

Sole Distributors 

AKATOS, Inc. 

55 VAN DAM ST. NEW YORK 
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WH€R€ AMERICA DRINKS ITS WAY TO H€ALTH 


World famous for its invigorating, restorative 
medicinal waters! For new life and pep, new 
strength, and new happiness — take Vapor, Electric 
and Hot Baths ; Salt Rubs ; and other modern 
treatments for chronic ails! Violet Ray Therapy 
Solarium. Body-building sports: Tennis, Golf, 
Riding, Hiking, Swimming. 


Relax the BAKER way! 
Huge, beautiful verandas 
surround the hotel — Peace- 
ful rest is always an aid to 
health. Every room at the 
Baker is luxury — perfect, 
with private bath, circulat- 
ing ice water, fans, steam 
heat and service doors. 


-BAKERWELL— 
HEALTH PLAN 
BATES 

Providing room, 
meals, daily Turk- 
ish bath, massage 
and mineral waters. 

From §30 wk. single 
And $G0 wk. double 

European Elan 
From $2 single 
From §3 double 


MINERAL WELLS 


TEXAS 
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"ECONOMy" Cost-Reducing 
Blood Collecting Tubes 

The “Economy*' Blood Collecting Outfit 
enables use of a uniform sjstem with economy, 
using the tubes over and over again. Vials may 
be evacuated and used repeatedly by evacuat- 
ing with a filter or vacuum pump. Users will 
find this sjstem far superior to anything ever 
used before. The “Economy’ 1 Blood Collect- 
ing outfit consists of (1) the blood collecting 
tube, and (2) the special syringe barrel and 
double-ended needle. 

.11.2 *>oo — “Economs Blood CollctUm? Tube* 
non conobKe gfibs, completely ev.itu- 
tted 'With puncWie-tjpe M-Mini stoppt r 


dozen $ * 

Gloss — — — , 10 Oft 

JhJ-WM — \I iJbng Coses for above, dozen 7 > 

G ro«s 7 '*0 

JLt-aoi—Syringe Barrels only, dozen i oo 


Gioss 13 0ft 

J 1*2-000 — Double-Ended Needles only, dozen— 1.3 > 
Gross — , — „ — ') «ft 


A. S. ALOE CO. 

Clinical Laboratory Supplies 
1815 OLIVE ST. ST. LOUIS, MO. 


Examination of the Patient and Symptomatic Diagnosis 

.1 H Murray, Mil Second Edition 1 -*24 ptgei, 274 illustrations Price, $10 00 
Gives Complete History Taking Outline. Murray's outline for history helps 
the ph} sicinn to obtain a history that is broad enough and thorough enough to embrace 
and identify all the casual conditions and symptoms and thus aid in making an accurate 
diagnosis qmcklj and m foi mutating a correct line of trcitroent, which includes the 
removal of all the causative conditions. 



LAV-GLASS 

has proven its hoi th in hundreds of laboratories . 

It removes Cedar Oil, Stains and Grease from microscope 
slides, without boiling or using dangerous acids. 

IX DOES NOT CLOUD 


The old slow methods are no longer neccssar). 


Put up in pint tins only. 

One pint can of this concentrated solution is sufficient to 
wash thousands of slides. 


Per Pint $2.00 Per Quart..$1.00 Per Gallon— 

A trial can with directions for use will be sent 

l PI 


request. 

Certified Blood Donor Service 


-HS H Ilriiiufc Aw.. JitBitM. h 
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Fisher 

Tissuemat 

* * ★ 

A New 

Granular 

Embedding Material 


Fisher Tissuemat* is a new embedding compound which is superior 
to paraffin for this purpose because it will not crumble nor crack 
when being cut on the microtome. It is also well adapted for 
ribbon sections since it coheres during slicing and facilitates 
the cutting of very thin slices. 

This new material is also more convenient to use than paraffin 
cakes because it is supplied in granular form. It melts rapidly 
and obviates the necessity of cutting large cakes. The granules 
are protected by an inner container of cellophane. 

* Trade-Mark Registration applied for. 

Tissuemat is available in five 
melting point ranges as follows: 

A, M.P. 50-52° C. (122-125° F.) 

B, M.P. 52-54° C. (125-130° F.) 

C, M.P. 54-56° C. (130-133° F.) 

D, M.P. 56-58° C. (133-137° F.) 

E, M.P. 60-62° C. (140-143° F.) 

Per Pound $0.35 

10 Pounds 3.00 

(State M.P. desired) 

Fisher Scientific Company 

711-723 FORBES STREET PITTSBURGH,^ 



Ribbon sections form readily from 
embedded in non- crumbling Tissuentob 



■run johrvyl or libor iron vnd cumcvl medicine 


0 
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Just as insurance actuaries 
can tell you the life expectancy of any aver- 
age group of men, so the heads of large 
laboratories and the purchasing depart 
meats of many schools, hospitals and in 
dusiries have a table of mortality for their 
technical glassware They can estimate the 
life of a gross of test tubes almost to the 
month 

There is no guesswork in their pur 
chasing Experience and comparison have 
proven there is 3 difference m test tubes 
That one lot will last just so long, and 
another lot so many weeks longer There 
fore they figure tube costs not by the dozen, 
but by the year 

Such departments have proven that 
Pyrex brand test tubes have a longer life 
expectancy and, consequently, a lower re- 
placement cost There are three definite 
reasons for this superiority — resistance to 
thermal shock — resistance to mechanical 
shock and resistance to chemical attack 
and clouding Pyrex test tubes have the low- 
est co efficient of expansion of any test tubes 
of commercial I) made glass — 0000032 
They are practically exempt to breakage 
from heat Test tubes of * Pyrex brand 
glass are heavier, have stronger walls that 
resist the wear and tear of classroom and 
laboratory use 

These are the reasons Pyrex brand test 
tubes have a longer life expectancy These 
are the reasons laboratories prefer them 
and purchasing departments specify them 
For all test tubes — for all uses — it pays to 
standardize on Pyrex Laboratory Glassware 


CO RN INg\ 


Research in Glass 


j re lister rj trj It iHJri a ui t iJtc/lfi m*> 


ORNING GLASS WORKS 


CORNING, N. Y. 
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Van Slyke 
Manometric 
Blood Gas 

Apparatus 

♦ 

Improved Model 
with 

Direct 'Drive 
Shaking 
Mechanism 


This Manometric Blood Gas Apparatus, for the determination of carbon 
dioxide, carbon monoxide, oxygen and other gases, complies in all respects 
with the specifications of Dr. Donald D. Van Slyke. All details of con- 
struction have been most carefully executed and the extraction chamber 
is accompanied by a certificate of accuracy. 


A major improvement is the direct-drive shaking- mechanism. A motor 
with built-in reducing gear actuates a ball-bearing connecting shaft which 
is, in turn, attached to the extraction chamber. The connecting roil is so 
constructed as to prevent sidesway and the speed of shaking may he con- 
trolled very carefully by means of the rheostat. 


2436 — Van Slyke Manometric Blood Gas Apparatus complete with 230 ml leveling ImlU, 
suction bottle; distilled water supply bottle; special nitrometer tubing with damns; 
thermometer; 0.2 ml Ostwald-Van Slvke pipette; one each 1, 2, and 3 ml Oatw ai* - 
Van Slvke pipettes with stopcocks; motor, rheostat, rout and plug for attaclm ie ‘ 
to 110 volt A. C. S 126 - uu 



CORPORATION 
ROCHESTER, N. Y. 


APPARATUS A 




N D 


C H 
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Rotary Oil-Sealed High-Vacuum Pump 


Laboratory men prefer the Hyvac for its small sue and 
ready portability, its complete freedom from adjustments 
or repairs, its fast action and its certain ability to produce 
pressures of three tenths of a micron or less, when genuine 
Cenco Hyvac Pump Oil is used In production duty for 
the industries the Hyvac has proved its ability to deliver 
continuous service along with other production machinery 
with no interruption of schedule This to the laboratory 
worker is the assurance of investing in a pump that will 
yield the same faithful performance for many years to come 

91X05A for 110 volts A.C. $75,00 



Ui?e only Cenco 
Hyvac OH tor 
lit eh vacuum 
exhaustion 


Central Scientific, Company 


SCIENTIFIC 

INSTRUMENTS 


MARIA 

m 


LABORATORY 

APPARATUS 


New York • Boston * CHICAGO • Toronto • Los Angeles 

CHICAGO BOSTON 

1700 Irving Pk BUd 79 Amherst St. 

Cimbridge A Sea 


liktMcw Sn 
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Just Issued — THE HEART in PREGNANCY. By JULIUS JENSEN, 

Ph.D. (In Medicine) University of Minnesota, M.R.C.S. (England), 
L.R.C.P. (London). 372 pages, illustrated. Price, $5.50. 

In tliis book the author has appioached the subject flora these and other points of 
view. He has surveyed critically the numerous physiological factors which are con 
cerned with the increase in cardiac work during pregnancy. He has emphasized the 
necessity of considering the heait and circulation ou a dynamic and functional as well 
as on an anatomic basis. With patience and industiy he has assembled the many 
isolated and relatively inaccessible experiences in the woild literatuie and has combined 
them with his own extensive observations. The C. V. Alosby Co. — Publishers — St. Lotus 



Certified Serum is a HIGH TITBE YOOl^ 
SERUM, FILTERED BACTERIA-FBEfc. 
REPLACEMENT SERVICE insures trie > . 
tal fresh serum at all times. 

OF THIS SERUM SENT ON IiEOt-kSA. 

PRICES OF CERTIFIED BLOOD TVT 1>C 
SERUM , ItTS 

IN PIPETTE DROPPER VIA 1 -’ ^ 

Containing I cc — 2 c c. — 3 cc — 5 c c. — P cf cC 
On yearly contract of 50 c c. $1.25 per cc 
On year!) contract of 100 c.c. $1.00 per cC * 

IN COLORED GLASS CAPILLARY lB Bt 
Contents of each tube sufficient for one . 

20 Capillaries, Group II (Flint Glass) 

20 Capillaries, Group III (Amber Glass)---— -r'”" 

20 Capillaries, Group IV (Moss) (Blue Glass;-- 

100 Capillaries, Assorted ~ — i'jT " ^ 

500 Capillaries, Assorted P ef “ unw 

CERTIFIED BLOOD DONOR 
I4G-1G Hillside Avenue, Jamaica, 

Tel. JAmaica 6-28G3 
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["HO contributes to medical progress? The 
chemist, the bacteriologist, the clinician, to 
be sure, and all other workers in the basic and med- 
ical sciences. A less manifest but no less essential 
part is played by the pharmaceutical manufacturer, 
who contributes to medical advancement by funda- 
mental research and through adaptation of labora- 
tory methods to economical, large-scale production. 



'SECONAL' (Sodium Propyl-methyl -carbinyl 
Aliyl Barbiturate, Lilly) is a new hypnotic that can 
well replace older barbiturates in many clinical 
fields. 'Seconal'causes restful sleep and relaxation 
—neither too long nor too short in duration. After- 
effects 3re practically eliminated. 

Supplied in bottles of -10 3nd 500 pulvules 
(filled capsules). 

V J 


Eli Lilly and Company 

INDIANAPOLIS, INDIANA, U.S.A. 
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NON-CORROSIVE, RED LABEL 

MICRO SLIDES 



7030 Assorted Sample Package 


MICRO SLIDES, Non-Corrosive, Red Label, A.H.T. Co. Specification. Of bard glass, 
nearly pure white in color and guaranteed against corrosion in any climate. Thickness 
varies between 1.1S and 1.30 nun, with an average of 1.23 mm. 

Special Slides. With velvet-finish ground edges, slightly beveled on the three-inch 
edge, and with rounded corners. Entirely free from bubbles, pits, nicks, and 
striae. Individually selected and offered as, in our judgment, the best micro 
slide now available. 

Clinical Slides. With velvet-finish ground edges and rounded corners, i.e. identical 
with Special slides except for the omission of the slight bevel on the three-inch 
edge and that selection is based upon the plate from which the slides are cut, 
rather than upon the individual slide, so that an occasional slide may be found 
with a slight defect. Offered as a superior slide for general work. 

G-lazed Edge Slides. Identical with Clinical Slides except as to finish of the edges and 
corners. These Glazed Edge Slides are manufactured by a new process which 
eliminates the edge grinding and consequent washing and drying, and results in 
a low price slide suitable for all routine and student use. 

The glass from which our Special, Clinical and Glazed Edge Slides are made has been 
greatly improved in quality — particularly as to surface finish and uniform thick- 
ness — so that the three grades are identical as to stability, optical quality and plano- 
ness of surface, the above classification depending upon freedom from bubbles, pits, 
nicks and striae and in the finish of the edges and corners. 

Some Micro Slides show- cloudiness near the edge — and sometimes throughout the 
usable surface — as a result of the deposit of powdered glass in solution from the edge- 
grinding process, with too rapid drying and insufficient cleaning thereafter. All of our 
slides are free from this defect because of the procedure followed for cleaning and 
drying the Special and Clinical Slides after manufacture. 

7030. Micro Slides, Special, Non-Corrosive, Kcd Label, size 3x1 inches. Code 

as above described. Packed in distinctive brown grained car- Word 

tons containing % gross. Per gross $1.10 Juvgu 

7030-B. Ditto, Clinical. Per gross .80 Juvkm 

7030-C. Ditto, Glazed Edge. Per gross .60 Juvol 

10% discount in case containing 25 gross, one catalogue number only 

20% •• “ lots of 100 gross ( 7 030, 10.10- B and lOjO-C assorted in 25 

25% “ “ “ “ 500 “ ) gross case units 

SPECIAL OFFER 

A package containing twenty-four samples of each of the three grades of 
slides listed above, I.e. Special, Clinical and Glazed Edge, will be sent without 
charge to organized laboratories upon request. 


ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE— EXPORT 

laboratory apparatus and reagents 

WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 

CABLE ADDRESS, “BALANCE," PHILADELPHIA 






The Journal of 
Laboratory and Clinical 
Medicine 


Vol 23 


Apiul, 1938 


No 7 


CLINICAL AND EXPERIMENTAL 


INADEQUACY OF CONJUNCTIVAL, SHEARS IN TIIE DIAGNOSIS OF 
SLIGHT VITAMIN A DEFICIENCY IN ADULTS' 


Joiim B Yoi’m ins, 21 D , F A C I* , .Muhin B Comma il, M D , Mu um d G 
(ohlliil, BS ind Hhi.n Fuvnk, BA, Nismiur, Tenn 


T HE classical signs and simptoms of utamm A lack aio, in tiutli, manifesta- 
tions of the lelatneh laic cases of seme deficiency and as such aie of 
little lalue m detecting the mildci or eailiei cases of this disease Most, if not 
all, of the earl} oeulai simptoms (photophobia, asthenopia, burning of the ejes, 
etc ) are so unspecific that although they nut} sene to suggest the deficiency, 
as ma\ a sciutin} of the diet, thei aie insufficient cadence on which to base a 
diagnosis If, as now scans piobalde, cases of mild defiucnci aie fieqnent and 
often escajio i ccognition, theie is a need foi clinical methods of diagnosing them 
The methods which lane leccntlj been used foi the detection of slight dt 
ficicucs ot Mtamrn A aie (11 the deteimmation of dark adaptation, using \au- 
ous tipis of photometcis, (2) the domination of smcais made flora setapmgs 
of the conjunctnae and olhei epithelial suifaccs, and (3) the picscncc of changes 
m the skin Changes m the shin, although they appaientlj may occw unasso- 
ciatcil with \ei ophthalmia oi outspoken night blindness, do occur with those 
mole senous sjmptoms and when dtensne aio themsches manifestations of 
scicic deficiency 1 The} aie, moicoiei, inconstant and ill childien mfiequent 
Theiefoie, although when the} occm they may be diagnostic of utamm A 
deficiency, even m the absence ot flic seme c}0 S}inptonis, and may occui as 
cadence of lelatnelv mild dcficienci, they aie not suitable as a reasonabh con 
stant diagnostic sign of mild utamm A deficiency 

*Mom the Dcptitnient of Medicine Vmdeiblt Unhersitj Sthool of Medicine Na&hville 
Thi** studj was aided b\ > grant from th< Division of Medical Sciences of the Rockefeller 
Foundation 

RerUved for publication ScPt- 9, 1937. 
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Such studies as those of Jeans and Zentmire , 2 Frandsen , 3 Jeghers , 1 and 
others suggest that the presence of a slight hemeralopia or lowered dark adapta- 
tion constitutes the earliest and most reliable evidence of slight vitamin A 
deficiency. These studies have not, however, been fully completed nor stand- 
ards finally established, and the test requires the use of rather expensive appa- 
ratus. The method is, furthermore, difficult or impossible to use in examining 
small children or uncooperative adults. 

Changes in the cells of the various epithelial surfaces occur relatively 
early in vitamin A deficiency, according to the studies of Blackfan and Volbach* 
and others. Among the various places where these changes occur arc the eye, 
nose, mouth, bronchi, vagina, pelvis of the kidney and ureters, but for various 
reasons, the epithelium of the conjunctiva offers the most suitable clinical site 
from which to obtain material for the study of these changes. 

It is clear that if changes in the epithelium observed in smears from scrap- 
ings of the conjunetivae are reliable evidence of early or slight vitamin A de- 
ficiency, they provide a quick and simple method for diagnosing this disease. 
Sweet and K'ang® believe that they offer reliable evidence of slight and early 
deficiency, but fail to define fully the degree of the deficiency. Several of their 
patients had rather far-advanced changes in the eyes. We have found cornifica- 
tion of the epithelium of the conjunetivae in patients suspected of vitamin A 
deficiency and have observed improvement following the administration of cod 
liver oil. However, as far as we are aware, there has been no report of a study 
of smears from normal adults, and no standards have been established by which 
one may judge a deviation from the normal or the significance of varying 
degrees of eornification of these epithelial cells. In other words, no one lias 
determined what kind and degree of changes observable in the conjunctival 
smears, if any, warrant a diagnosis of vitamin A deficiency before the appear- 
ance of rather gross changes in the eye. It was the purpose of this study to 
determine the character of the cells obtained from scrapings of the bulbar con- 
junctivae in normal subjects and those suspected of an inadequate intake of 
vitamin A, and to attempt to set up such standards. Because the optimal 
requirement of vitamin A is unknown and because we had learned from previ- 
ous experience that subjects considered normal might be suffering from slight 
vitamin deficiency, the study included observations on the effect of added 
vitamin A. 

METHODS 

The normal subjects selected for this study were presumably healthy adults; 
staff, students, technicians, and nurses. Their diets were of a kind usually con- 
sidered to be adequate in vitamin A, and all were believed to be free from local 
or general disease. The patient group consisted of persons suffering from minor 
illness not directly affecting the eyes, whose diets were suspected of being inade- 
quate in vitamin A. Thus, patients with other evidence of mild vitamin A 
deficiency were included. Smears were made from light scrapings of the bulbar 
t conjunctiva of each eye, the eyelids being held open for a minute or two before- 
•fia^id to cause, if possible, a slight drying of the conjunetivae. No local anes- 
thetic was used, and the procedure was painless and only occasionally slightly 
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distressing The sciapmgs were made with a small stainless steel spatula Two 
or moie smears weie made at vaijmg mt< rials m most cases and irom all who 
were given xitamrn \ In the lattei group the last pielinnnai} smear was made 
immediately befou the admunstiation ot Mtamm A was staited, the pienous 
smear having been made within three to loui weeks cailier m all but two sub 
jects Each of the subjects leeeivmg vitamin A "as given 25,000 units daily bj 
mouth for tlm tj daw m the form of halibut livei oil* At the end of the thut) 
dijs, smeais weie again made and eoinpaied with those obtained befotc giving 
the v ltanim A 

Tlie smcais vwic stained with hematoxjlm foi an bout, washed, deepiv 
blued by passing though ammonia vapoi, again washed, and countcistained 
faintly with eosm to a digue sufficient to stain the eoimfied cells, hut not the 
otheis The smeais weie thin washed again, dned, and evammed All the 
cells weie counted except when laigi clumps weie piesent 

RESLLTS 

It was evident at onto that vaijmg dcgxus of coi nilication oeeui in the 
cells fiom the eonjuuctivai of noimal subjects All stages fiom the cailiest 
changes m staining and slight altnations in the micht to (omplete comification 
were obsoivod It bcrjinc necessan, thintoie to cstibhsh eiitena for the 
classification of the cells Attempts woe made to otalihxli seveial giades of 
comification, but m considuotion of the diffimltv m interpietmg fine shades 
of change, the Uequait wwoi lauations in staining 1 ilmx/ne and the need foi 
ashaip, casilj detoimmed uiterion foi clinical use it w is deemed best to make 
a simple division into mnleated and nonnneleatid nils The foimer weie con 
sidered foi the piesent pm poses, uoimai cells tin liftei eoimfied In addi- 
tion to the loss of nuclei the ibnoimal cells aic oiten huger than normal, ureg- 
ular m outline, and stained pink in not at ail It is believed that foi piaetieal 
pmposcs this classification lilhrts changes fiom the noimal as cftectivelj as a 
more elaboiate sjstem 

In some smcais the liumbi i oi cells obtained is veiv small so that the lesultx 
are not significant l'oi this uason we believe that tlicie should be at least 
thntj five cells m the smcais timn the two ejes to make the examination satis 
factoiy In two subjects thin were onlx txxaitx fixe cells in the smcais tvom 
the two ejes Tlie findings aie shown in the aecompanjmg tables and chart 

In fiftj examinations m twentv five normal subjects hefoie tliev leccived 
added vitamin A (Tabic I), flu aviiege pci cent of eoimfied cells m the smeais 
fiom the two ejes was 588 pa cent, in the separate ejes (100 smears) 604 pei 
cent Ilowevei, the langc was enoi niouslj gieat, the minimum puemtage of 
cormfied cells in the two evts in mg 4 (IT E ), tlie maximum 97 (E D ) per 
cent, the minimum m eithu eve 3 (II E ), and the maximum 100 pm cent 
(E D.) The median foi the two eves was G2, foi eithei eve 04 per cent Mori 
lmpoitantlj, the distribution was wide as shown m Chart I 

When smeais fiom the two evis, taken at the same time, win coni), 
similar wide vauation was found The maximum diffeience was found m /fibs' 


*420 units of vitamin O <HII> were incluiled 
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Table I 

Epithelial Cells in Smears from the Conjunctivae of 25 Normal Subjects Before 
and After Receiving Supplementary Vitamin a 


right eye 


SUBJECT DATE 

total 

CELLS 



NO. 

NO. c /c 

1. R.W. 9/ 9/36 

21 

17 81 

10/ 5/36 

28 

26 94 

11/10/36*| 

29 

24 82 

2. J.Y.t 8/31/36 

18 

11 65 

9/26/36 

91 

41 45 

10/24/36 

64 

16 25 

3. M.G.C. 8/31/36 

22 

18 81 

9/28/36 

25 

17 68 

10/28/36 

115 

23 20 

4. H. F. 9/21/36 

62 

21 33 

9/28/36 

55 

21 38 

10/28/36 

173 

3S 21 

5. F. W. 6/16/36 

16 

14 S7 

8/25/36 

28 

15 53 

12/ 1/36 

59 

8 13 

6. M. B. C. 8/26/30 

57 

33 58 

9/28/36 

24 

15 02 

10/28/36 

85 

24 28 

7. F. S.t 8/2S/30 

106 

42 39 

9/30/30 

20 

17 85 

10/27/36 

37 

17 46 

8. A. S. M.t S/31/30 

36 

27 75 

9/28/36 

38 

27 71 

10/28/36 

41 

20 48 

9. H. S. 8/31/36 

52 

34 64 

9/29/36 

52 

31 61 

10/29/36 

40 

36 65 

10. I.D. 9/16/36 

25 

19 76 

10/ 7/36 

15 

13 86 

11/ 7/36 

15 

15 100 

11. H.K. 9/16/36 

27 

19 70 

9/29/36 

34 

8 23 

10/29/36 

39 

30 77 

12. A.B.t 7/15/36 

32 

23 71 

10/ 2/36 

33 

30 90 

11/ 2/36 

32 

28 87 

13. V.'A. S/26/36 

74 

42 50 

9/30/36 

3S 

24 63 

11/ 3/36 

40 

25 62 

14. D. O. 9/16/36 

154 

91 59 

9/29/36 

34 

27 79 

10/29/36 

67 

36 53 

15. R.K. 8/12/30 

12 

6 50 

9/29/36 

40 

38 95 

10/30/30 

95 

SO 84 

10. E.J.t 9/ S/36 

32 

11 34 

10/ 0/30 

24 

13 54 

11/ 0/30 

253 

66 26 


LEFT EYE COMBINED EYES 

AL CORNI- TOTAL CORNI- 

CELLS FIED N0RJIAL CE1iIjS PIED NORMAL 

NO. NO. % NO. % NO. NO. % no. % 

43 27 62 16 3S 64 44 68 20 32 

42 7 16 35 84 70 33 47 37 53 

106 25 23 81 77 135 49 36 8G 04 

21 16 76 5 24 39 27 70 12 30 

38 17 44 21 56 129 58 45 n 55 

94 24 25 70 75 158 40 25 US 75 

123 91 74 33 26 145 109 75 36 25 

7 5 71 2 29 32 22 67 10 33 

104 37 35 67 65 219 60 27 159 73 

193 57 29 136 71 255 78 30177 70 

172 45 26 127 74 227 66 29 161 71 

251 62 24 189 76 424 100 23 324 77 

17 11 65 6 35 33 25 75 8 25 

11 5 45 6 55 39 20 51 19 49 

121 20 16 101 84 180 28 15 152 83 

42 27 64 15 36 99 60 60 39 40 

82 34 41 48 59 106 49 46 57 54 


101 38 37 63 63 121 55 45 66 55 

34 32 94 2 6 71 49 69 22 31 

32 19 60 13 40 68 46 67 22 33 

123 12 9 111 91 161 39 24 122 70 

587 62 10 525 90 628 82 13 546 87 

13 6 46 7 54 65 40 61 25 39 

52 48 92 4 8 104 79 76 25 24 

49 20 41 29 59 89 46 51 43 49 

20 13 65 7 35 45 32 71 13, 29 

47 43 92 4 8 62 56 9C 6 10 

21 11 52 10 48 36 26 72 10 28 

61 49 80 12 20 88 68 77 20 23 

28 S 2S 20 72 02 16 25 46 7o 

212 7 3 205 97 251 37 15 214 8a 

34 23 67 11 33 66 46 70 20 30 

4S 26 54 22 46 81 56 69 25 31 

35 12 31 26 69 70 40 57 30 4J 

57 36 63 21 37 131 78 59 53 41 

19 17 90 2 10 57 41 71 16 -■> 

55 24 43 31 57 95 49 51 46 49 

23 15 65 8 35 177 100 60 71 1° 

29 24 82 5 18 63 51 81 12 


,7 12 7 0 5 3 0 29 18 62 11 - 1 


156 58 37 98 63 196 96 49 100 51 

550 53 11 497 89 645 133 20 512 

25 7 28 18 72 57 18 31 39 69 

46 31 67 15 33 70 44 63 26 •» 

146 18 12 128 88 399 S4 21 

*In each case, the first two readings are before administration of vitamin A; the third. 
fSubject later showed evidence of mild vitamin A deficiency by photometric test. 
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Table I- him j> 


SUBJECT 

DM 

W< ItT L\L 



1 ! H LYL 

— 

( OUUEM I> IAF*5 

i"01 \L 

CORK I 



ft I M 

i ORNfl 









l FILS 

FIED 


Lifts 

FIED 

\orm\L 

CELLS 

4 JED 

N ORif \L 



\0 

NO 

% 

NO 

<7 

\ 

NO 

% 

NO 

7c 

NO 

NO 

7c 


% 

17 LDI 

9/13/3t> 

** 

21 

56 

16 

44 

”< 

35 

46 

41 

54 

113 

50 

4S 


51 


10/ 6/30 

1 

21 

67 

10 

33 

Oi 

>3 

91 

3 

9 

67 

54 

80 

13 

20 


11/ 0/30 

44 

15 

35 

29 

05 

137 

20 

22 

91 

?S 

161 

41 

23 

120 

75 

IS A M 

0/ 2/36 

1 0 

42 

30 

107 

70 

3* 

7 

18 

32 

82 

178 

49 

22 

129 

78 


10/ 2/3 G 

m 

37 

37 

01 

03 

3” 

S 

21 

29 

79 

135 

45 

34 

00 

06 


33/ 3/30 

ldO 

14 

9 

no 

93 

00 

15 

25 

45 

75 

210 

29 

14 

181 

So 

10 S C, 

9/15/30 

24 

10 

00 

s 

34 

29 

1G 

55 

13 

45 

53 

32 

60 

21 

40 


9/29/10 

30 

2? 

70 

7 

24 

25 

21 

84 

4 

lb 

55 

44 

SO 

11 

20 


10/29/3G 

107 

19 

10 

8S 

82 

47 

32 

60 

15 

34 

154 

31 

33 

103 

67 

20 M R 

9/18/30 

34 

20 

85 

5 

15 

70 

59 

78 

17 

22 

110 

SS 

SQ 

i>0 

20 


9/30/30 

15 

U 

80 

3 

20 

29 

IS 

62 

11 

3S 

44 

30 

70 

14 

30 


11/ 5/30 

48 

20 

GO 

19 

40 

22 

15 

OS 

7 

32 

70 

44 

63 

20 

37 

21 P I, 

0/17/36 

102 

42 

41 

60 

50 

54 

41 

75 

13 

25 

156 

S3 

53 

73 

47 


10/ 1/36 

32 

23 

71 

9 

20 

19 

10 

52 

9 

43 

51 

33 

65 

IS 

33 


11/ 2/3d 

31 

18 

58 

n 

42 

19 

11 

58 

8 

42 

50 

29 

GS 

21 

42 

22 B B 

0/16/30 

22 

14 

03 

8 

37 

20 

6 

23 

20 

77 

48 

20 

41 

28 

59 


10/ 1/36 

55 

40 

83 

9 

17 

20 

21 

80 

3 

20 

81 

07 

82 

14 

IS 


10/31/36 

08 

55 

80 

13 

20 

37 

>s 

75 

9 

2o 

105 

83 

79 

OO 

21 

21. T.K.t 

0/15/36 

S 

n 

23 

G 

75 

35 

7 

46 

8 

dl 

23 

9 

39 

14 

61 


10/ 5/36 

59 

42 

71 

17 

20 

31 

23 

OO 

5 

10 

90 

70 

78 

20 

22 


11/ 9/30 

68 

30 

33 

32 

47 

107 

20 

15 

141 

85 

235 

02 

20 

173 

74 

24. H E 

9/3 1/3 G 

127 

9 

7 

118 

93 

377 

12 


f 5 

97 

501 

21 

4 

483 

96 


10/ 5/36 

23 

12 

52 

11 

48 

14 

12 

3o 

2 

15 

37 

24 

04 

13 

30 


11/ 5/30 

94 

70 

SO 

18 

20 

90 

36 

40 

54 

00 

1S4 

112 

GO 

72 

40 

23 E D 

0/21/30 

16 

14 

S7 

2 

13 

IS 

15 

S3 

3 

17 

34 

29 

85 

5 

15 


10/ 1/30 

21 

20 

93 

1 

5 

.11 

11 

100 

0 

0 

32 

31 

97 

1 

3 


10/33/36 

SO 

37 

40 

43 

54 

36 

17 

47 

19 

53 

116 

54 

46 

03 

54 


icct R W, who had 94 pel cent ot coimfied cells m the light eje and 1G pel 
cent in the left, a. diffetcnce ot 7*> pet cent Sixteen, ot about two thuds, of tin 
subjects showed a difteienee hi! ween the tight and lelt ejes of ton or mote, on 
one ot both stueais made befon admmisti atiou of supplemental! vitamin A 
A similat diffctenee was iouiid m smcais taken at dilteient times m the 
same mdiv ldual either ftom ,t single etc 01 m the combined smeais Eiom the 
two ejes In smeais ftom eithu etc smglj diffetenees as gieat as S2 per cent 
(H E ) wetc found, and the combined smcais showed a maximum dilfeience of 
60 per cent (II E ) Eleven ot the subjects showed a difteienee of 20 ot mote 
pet cent m one eje or the othci, and 12, oi about half, in the combined smeais 
in successive examinations showed as gieat a difteienee 

When the lesults of the isammation of smeais befoie and nftei the ndmm 
istiation of vitamin A ate compaicd, it is found that m geneial theic appeals 
to he a deeicase m the numbei of eormfied (nonnucleated) cells The average 
number of coimfied cells m the combined smeais after vitamin A was 39 2 pci 
cent, and the median 36 pel cent Also, twenty of the twent} five subjects bad 
fewei coimfied cells m the combined smcais aftet taking the added vitamin A 
than befote Ilowevei, when the eves aio umsideied smglj, it was found that 
onlj eight of the tweutj-five had fewei coimfied cells in both ejes considetu] 
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separately, while seventeen actually liatl as many or more. Furthermore, the 
differences in the per cent of cornified cells before and after added vitamin A 
were no greater than the differences in successive smears or between the two 
eyes before the vitamin was given. Finally, seven of the supposedly normal 
subjects were later found to have evidence of vitamin A deficiency as shown by 
the photometer. Yet they showed no more significant differences in eye smears 
before and after A than those who had normal photometer readings. 

The results in nine patients, three of them children, in whom smears were 
obtained before and after the administration of vitamin A were entirely similar 
to those obtained in the normal subjects (Table II). The average per cent of 
cornified cells in combined smears from both eyes before vitamin A was given 



CHART C DISTRIBUTION OF PERCENTAGE OF CORNIFIED CELLS IN "NORMAL" INDIVIDUALS. 

(BEFORE ADMINISTRATION OF VITAMIN A SUPPLEMENT.) 


was 58.S per cent, with a range of 18 to DO per cent. The same variations be- 
tween the two eyes and between successive smears were noted. Of the nine sub- 
jects four showed as many or more cornified cells in the combined smears after 
vitamin A as before, and only two of these showed other evidence of vitamin A 
lack. The four patients with other evidence of vitamin A deficiency did not 
show' as great a difference, on the vdiole, as the remaining five. Single smears 
from 30 patients who received no added vitamin A exhibited no significant dif- 
ference from the smears from normal persons. 

discussion 

The fact that large numbers of cornified epithelial cells may be found in 
smears from the bulbar conjunctivae of normal subjects and that variations in 
successive smears or between smears from each eye are as great as the change 
following the administration of vitamin A in adequate dosage leads to the coil- 
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Tvon 11 

EprmELivL Cells in n me mis 11.OU the Conji mhu © or jfrst Patients Bei-url v\n After 
RECEIVING Sim I MINI \J \ VlTViUN A 


RIGHT EYE j LEFT EVE j ( 051 BJ A ED EVES 


SUBJECT 

DWE | 

TOTAL 

irns 

CORVI i. 
TIED j 

NORM VI 

TOT VI | 
( H r s j 

1 CORN'S i 
J FIED 

NORHVT 

TOT VL 
CELL'S 

{ CORN! 
FIED 

| NORMAL 

3 - A. IV. 

7/20/30 

SO 

NO 

% 

NO 

*, 

\u 

NfJ 

7c l 

NO 

7r j 

NO 


7c 


7o 

it 

3 

50 

3 

50 

«»0 

21 

n 

32 

10 

4S ! 


14 

53 

3.3 

49 


7/27/30 

2b j 

S 

.31 

18 

51 

20 

79 

31 

Ol ; 


28 

36 

49 

04 


8/17/7B* 

20 i 

11 

55 

<v 

45 

G 

4 

GG 

2 

34 | 

20 

13 

60 

a 

40 

2. P. C. 

9/20/30 

30 1 

1 21 

70 

9 

30 

2G 

13 

50 

33 

50 i 


34 

60 

Ol? 

40 


10 / s/sa 

no 

> .1 

20 

8 > 

74 

36 

14 

00 

22 

40 1 

172 1 

65 

38 

107 

02 


10/30/30 

37 ! 

23 

7o 

4 

24 

44 

28 

63 

10 

37 

i ' a 

41 

07 

20 

33 

3. A P. 

9/20/30 

1 70 i 

34 

si, 

32 

28 

21 

75 

7 

2o 

i 98 i 

35 

30 i 

43 

44 


10/10/30 

ts j 

24 

30i 

14 

,7 I 

uj 

20 

83 

5 

17 

09 1 

30 

71 i 

19 

29 


13/14/3(3 

: 8 i 

4 

4 

50/ 

2 

I “ 

100 

0 

0 

i ID 

! <> 

00: 

4 

40 

4. N, E. 

10/ 3/30 

' 30 | 

3 > 

(»oj 

17 


50 i 


34 

23 

40 

100 j 

(.0 

dOi 

40 

40 


1 0/10/3(5 

30 i 

33 

02j 

JO 

»«i 

2D 

1 

to 

13 

30 

70 

44 

58 

92 

42 


ll/21/3<» 

i 23 ! 

12 


0 

4*3 

M , 

! - 

8 

21 

92 

44 j 

! 14 

jo! 

! 30 

OS 

3. W. T. 

10/ 3/3(3 

i 3o ; 

G 

2(1 

92 

24 

NO 

0) | 

tl 

3 7, 

12 

sj! 

91 

! 17 

IS 

70 

S2 


10/10/30 

: no ; 

341 

20 

<! 

542 ! 

1 0< 

S9 1 

■(> 

n i 

n-> ; 

ol7 

90 

! 03 

10 
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27 

4i| 

20 

3(»j 

314 : 

1 

18 o, 

72 | 

! 170 | 

l 4S 

20 

'122 

73 

0. B.H.t 

1 0/1 4/30 

| 20 i 

19 

05 

10 

55 

25 . 

1 -1 

‘Ml; 

1 

4 i 

74 

* 43 

80 

' 11 

20 


11/13/30 

| 31 | 

23 

74 

8 

20 


s 

24 

21 

70 j 

04 , 

31 

4$ 

33 

52 

7 W.W. 

10/1 7/3<> j 

' :« 

33 

92 

3 

H 

140 , 

, 71 

-> 

0; 

17 | 

! 178 

110 

62 

68 

CS 


10/21/30 , 

103 

60 

34 127 

00 

11! 1 

i MO 

S7 

14 


300 f 

103 

33 

14X 

47 


ll/21/lo 

: 18 i 

10 

50 

8 

44 

19 

<1 

57 

10 

53 1 

57 

19 

51 

18 

49 

S. V. T. 

12/ 2/30 | 

| .1 

27 

S7 

i 

1 5 

40 i 

Li_» 

J, 

15 

4~> 

71 

49 

09 

22 

31 


V 0/37 j 

1 83 

40 

47 

45 

33 

40 i 

( 

S3 

0 

r> 

I2> 

74 

19 

U 

41 


2/ 2/37 j 

ID 

1 < 

08 

0 

32 

lo 1 

, o 

3\ 

10 

(.2 

53 

19 

*4 

10 

40 

9. E. W.f 

1-7 l/ii> 

| It" 

82 

00 

37 

40 

100 I 

! <r, 

9*| 

3 

3 

219 

177 

SO 

42 

20 


1/ S/37 

20 

lb 

90 

2 

10 

43 i 

29 

04' 

10 

30 

03 

47 

72 

18 

2S 


*In each cat>t\ the flrat two i^a'iings aic before oil the tluril aftu 
rOnlj one prclmmioij smeu w «s obtained 


elusion that the pz'esencc ol such veils, even in considerable mzmbezs, cannot bo 
taken as satisfactozy ev ldenec ol a mild vitamin A deficiency ill the adult The 
results of an examination of patients, some of whom piesented other evidence 
of mild A deficiency, support tins conclusion, as does the fact that seien sup- 
posedly normal subjects, who In othci tests (photometer) gave evidence of mild 
deficiency and implored undei treatment, had no more coruified cells than others 
who failed to show this evidence of defieiezicy. The only factor likely to weaken 
this conclusion is that of time Ti eatment was continued for only one month 
It is known that changes resulting from vitamin A deficiencj m at least one 
other epithelial surface, the skin, may require a much longer time than tins to 
disappear (thus differing fiom hemeralopia or night blindness which may be 
relieved very quickly) Therefore, it is possible that a longer period ot treat- 
ment would have caused a greater and more consistent change m the character 
of the cells in the smears Tins appears unlikely. 

It is undoubtedly tme that coriufieatiou and other changes m the cells of 
the conjunctiva occur m vitamin A deficiency. Pillat, 1 in paiticuiar, has made 
an exhaustive study of material obtained from the cornea and conjunetivae in 
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eases of vitamin A deficiency and lias demonstrated characteristic changes in the 
epithelium, including the presence of various bacteria within the cells. Fur- 
thermore, the changes have been observed long before the development of kerato- 
malacia or even of xerophthalmia. They are present in the stage which he and 
others have termed prexerosis. However, changes of the grade of even prexerosis 
are indicative of rather severe deficiency according to present standards which, 
based on such a method as the visual photometer, or in some cases the presence of 
a specific dermatosis, may diagnose vitamin A deficiency before prexerosis 
appears. Hence changes in the epithelium occurring at the stage of prexerosis 
are unsuited for our purpose. .Therefore, it is probable, that while the presence 
of cornification in large numbers of cells (nearly all) in smears from the eye 
on successive examinations may be taken as suggestive of vitamin A deficiency, 
particularly if the condition is relieved by treatment with vitamin A, it is also 
probable that other and more obvious evidence of the disease would he present 
and that the deficiency might have been detected much earlier by other means. 


SUMMARY AND CONCLUSIONS 

Examination of smears from the bulbar eonjunctivae of normal subjects 
and 9 patients, before and after the administration of vitamin A in large doses, 
revealed large numbers of cornified epithelial cells. Great variations were noted 
in successive smears and in the smears from each eye. No consistent differ- 
ence was noted after administration of vitamin A. The presence of even large 
numbers of cornified cells in smears from the eonjunctivae cannot alone be taken 
as evidence of early vitamin A deficiency in adults. 
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S PORADIC out bleaks ol tuehmosis myohmg inimeious individuals m scat 
teied communities toeitlui with inijn o\ ed methods of c\ammotion of ma 
(mil toi encysted paiasitcs mil nenei diagnostic tests hate stimulated 
iinesligatots to gne eonsidei able attention to this disease m recent yeais Many 
liaio emphasized its mipoitame as a significant health piobloin in the United 
States, a disease often undiagnosed because of its fiequent atypical mam 
festations 

The causal n e 01 gnnism is a small tounduoim consideied for many sears 
as piimanlv a paiasitc of lats It w is beluyed m Hie past, and tlieie aie still 
111 am suppoitors of the view todas that boas tiom which the paiasites aie 
gci’.ei all} obtained bs man became infested os a ipsull of eating- trichulous lats 
Host bum in mtlbieaks winch hasc been thorouahly imesfigated base boon 
tinted to infested poik although m one paituuloi cast at least, IhcoufbicaUwas 
liaccd to mfestod beai meat 1 Buds, heibivoious lminals, and coldblooded 
annuals do not not mailt haiboi encysted paiasitis 

The painsites entet man and otbei hosts as laivae encysted m the stiiped 
muscle of meat foods They aie usually most abundant in the pillats of the 
diaplnagm, the tongue, the abdominal and mtei costal muscles, the psoas muscles 
and the muscles of the bach Ingestion of unbilled lanae m pooily cooked 
meal lesults m then hbei ition In the digestne action of the gastric enzymes 
The laiyac matuie m the mtistim m two to five dais, and duung a period 
of file to eight weeks a female which is ynipaions may deposit 1,500 to 10,000 
unbiyos 2 The adult male woims and finally the females, aie passed off fiom 
(he body The embnos pcnctiatc the wall of the intestine and pass pumaulj 
to the stuped nuisile in diftmnf paits ot the hodi, although they ba\c bom 
Couiul m otlier tissues mdudiiu the hi am They pass, fiom the intestine In 
way ot tin, lymphatics and m then tianspoitcd by the blood On laic occasions 
they liaio been isolated fiom iiesh samples of blood after hiking with 3 pel cent 
acetic acid 3 1 

Tlie embiyos become encysted m the muscles and complete then laical 
deyelopment bv the end of the thud month 2 Aftei some time the cyst under 
-,oes calcification and dcgcneintion. and if the host suiyiyey up to tins point 
the symptoms geneially disappeai In answei to a queiy the editor of the 
Journal of the Ameucan Medical Association 3 states that it is uuldicly that 
symptoms letm fom ic.us iftci a typical infestation because of the l.ipul 

•Fiom the Labor.itorj of Hjetene UnHersItj of Pennsylvania 
RectUcil for publication Stpt 18 1937 
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calcification of the cysts. Underhill, 2 on the contrary, refers to a ease in 
which, after eleven years, the tricliinella capsules were not completely cal- 
cified and contained larvae still capable of producing experimental trichinosis. 

Clinically, the symptoms follow closely the progress of the parasites in the 
body. Gastrointestinal symptoms appear in twenty-four to forty-eight hours 
after ingestion of the infested meat and persist from one to ten days. Coinciding 
with invasion of the voluntary muscles, the patient generally experiences on the 
seventh to tenth day either extreme muscle pain, edema of the face and eyes, or 
both, and at times chills and a temperature ranging from normal to 104° F. 6 

Absolute proof of the presence of the infestation depends upon the demon- 
stration of parasites by muscle biopsy, usually from the deltoid or gastrocnemius. 
There is often a leucocytosis of 15,000 to 30,000, and in typical cases a relative 
eosinophilia as high as 80 per cent, and rarely less than 15 per cent. 7 Spink 
and Augustine 13 reported an eosinophilia in one ease as high as 89 per cent. 
Eosinophiles have been demonstrated in the stools. 25 Diagnosis may often be 
hampered because of a delayed appearance of eosinophiles in the stained smear. 
Merritt and Rosenbaum, a reporting on eases of trichinosis involving the nervous 
system, state that in a serious ease under their observation eosinophiles were 
absent in a stained smear examined more than two weeks after the onset of 
symptoms, but appeared in the next daily examination and every day while the 
patient remained in the hospital. Ten weeks after appearance of the eosin- 
ophilia (two months after discharge from the hospital) the blood of this 
patient still showed an eosinophilia of 14 per cent. 

Cases of severe trichinosis have at times been reported where there has been 
an absence of eosinophilia, possibly due to an incomplete follow-up with a suf- 
ficient number of blood studies. Not uncommonly patients critically ill are ad- 
mitted to hospitals showing at the onset no eosinophilia, or at most 1 or 2 per 
cent. Although other laboratory tests have been devised as aids in the diagnosis 
of trichinosis, a relative eosinophilia, with a history of eating pork, is reasonable 
evidence to support a suspicion of trichinosis. 

Complement fixation, precipitin, and skin tests have been devised and used 
in the diagnosis of trichinosis. Bachman 11 described an intradermal reaction 
in infested laboratory animals and a precipitin test somewhat earlier. The antigen 
used is prepared from dried tricliinella larvae, and it has been employed by 
a number of workers with variable success. Some are very enthusiastic about 
its value and consider it within the range of reliability of most laboratory 
determinations. McCoy, Miller, and Friedlander 12 found the intradermal 
reaction positive in 90 per cent of eighty-eight known cases of trichinosis. 
Spink and Augustine 13 found 33 positive skin tests out of 34 tested. Drake, 
Haivkes, and Warren 10 got 24 positive reactions in 26 individuals ill with prob- 
able trichinosis, and conclude that the reaction is positive in individuals who arc 
or who have recently been ill with trichinosis, and that negative results may be 
obtained in latent cases. Deathman 13 found the precipitin and skin tests of little 
value as compared with the older established laboratory determinations. 
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Spmk points out m a moic lecent publication 14 that disciepancv m results 
obtained b} diffeient woikeis m the list of tin* int inriei mil test and piecipitin 
leaetion lias been due to a lack of fjmiliuih with the diffeient tvpcs of skill 
responses pioduced and to the euoi m companion of luinian slim i espouses 
mth those of laboratoij animals With 25 additional cases, building tlie total 
undei Ins observ alien to 60 , 59 gate positive skill leaetions The negative le 
action nas obtained in a piticnt m a moiibund condition definitely due to 
tiichmosis He emphasizes tint time aie luo distinct skin leactions obtained 
ivith the tuelnnella antigen Tbeie is ail immediate leaetion, usual]} not oh 
tamed until the second week of the infestation, which is cliaiaeteiized bj the 
appearance within file minutes of a blanched wheal, at times mth radiating 
pseudopodia Tlieie is a pionounced aiea of cijthema suiiomidmg the wheal 
This leaetion leaches its maximum m one lioiu, then gradual 1 } subsides It is 
this leaetion that may be found pcisistmg foi months and 1 eais aftei subsidence 
of the acute attack 

The second leaetion is delaicd and is obseivrd 011I1 call' 111 the disease It 
is cliaiaeteiized bj an immediate on (he inatous flaic "Inch subsides quicklj 
Then in twelve to twentv foui lioius ind lcachma a mi\imum 111 eighteen to 
tnentj foui houis, tlieio appeals at flit site of the injiction a ledduied, slightlj 
edematous and tendei aiea fiom I to 3 cm m di inutei The reaction gradual!' 
subsides ovei a penod of da} s, and is leplaced latei m the coiuse of the disease, 
dining the second " eek of tho patient s illness In 1 leaetion of the immediate 
tjpe 

Spmk found tlie piecipitin test positne 111 all eases pcifonned mth set urns 
of 35 patients ill mth trichinosis The piecipitms usual)' did not appeal until 
the fourth "eek of the disease but were demonstrated as eail} as tho second 
week On the basis of fom 'eais' e\penence he lecommcnds that these tests 
be used loutmel} m the diagnosis of doubtful cases of tiichmosis 

It is intei estmg that 111 c ises of suspected tiichmosis "lth a Instor} of eating 
pork, detailed lmestigation ot other mdn iduals present and eating the same meal 
has frequently disclosed positne laboiatoiy evidence of tiiolinielh imasion 
111 many oi most of them e'en though the} inaj not hare de' eloped typical 
clinical symptoms Memtt and Rosenbaum,® imestigating one of their hospital 
patients, learned that she together with three fnends, had eaten polk patties 
at a local icstaurant One of the tluce fnends was ill foi two days "hile the 
other two experienced no ill effects whatsoe'er The one "ho "as ill showed an 
eosinophilia of 40 per cent and the othei two, S and 9 pel cent, icspectnelv 
Drake, Havvkes, and Waricn investigating an epidemic 111 Maine, found that 
25 of 71 poisons who had eaten infested poik, showed eosinophilia without othei 
signs 01 history of tiichmosis Otto and Janne}® have lecentl} published a 
very mterestmg study of an outbre ik of trichinosis m a Mai} land familv Tuehe 
persons were involved m tins paiticulai outbieak, and all gave the instor} of 
eating poorly cooked poik shown b} subsequent examination to be infested 
with living tiielunella laivae Thiee of the individuals "eie not even nuldl} 
ill The conclusion is drawn that although differences 111 the degiee of illness 
might be due to differences m natural lesistmce, it is moic piolnblv due to 
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ingestion of varying numbers of living larvae. This is readily understandable, 
since some portions of a large piece of pork often are cooked less thoroughly 
than the bulk of the meat, and the person eating the rarer portion is likely to get 
more of the living parasites. 

Other factors undoubtedly enter. The portion of the meat eaten unquestion- 
ably influences the number of worms ingested, since the parasites display a pre- 
dilection for certain muscles of the body, and particularly those parts near the 
tendinous insertions. In ground pork and in the so-called “country” or fresh 
sausage, as will lie shown later, the muscle tissue may be so diluted with fat 
that it is readily conceivable that a number of individuals might eat from the 
same sample of food with only very few ingesting muscle fibers containing larvae. 
It must also be remembered that in a sample of meat there might he larvae in 
varying degrees of degeneration and calcification. Some of the parasites are un- 
doubtedly less resistant to the gastric juices while others in all probability are ex- 
pelled from the intestine before sexual development. The number of parasites in 
the muscles of the human host does not depend directly upon the number ingested 
with the food. Those taken in with the food do not themselves leave the diges- 
tive traet to penetrate the tissues of the body. Only the larvae produced 
sexually in the human host by mature females, may enter the circulation and 
pass to various parts of the body. 

Trichinosis has until the last few years been considered a relatively unusual 
disease in the United States, and for that reason alone has rarely been considered 
in differential diagnosis. Outbreaks have been recorded in the literature from 
time to time, and the United States Public Health Reports list a number of 
eases yearly. Infestation with trichinellae, with or without clinical symptoms 
of trichinosis, must, however, be considered very prevalent in the United Slates, 
as evidenced by the recent postmortem examinations of individuals who dis- 
played during life no symptoms of trichinosis and whose conditions were never 
diagnosed as trichinosis. 

McNaught and Anderson 10 in San Francisco, examining 200 human 
diaphragms obtained at autopsy, found by the digestion method with artificial 
gastric juice, 24 per cent infested with trichinella spiralis. All of the positives 
disclosed living larvae. An additional 25 diaphragms from newborn infants 
were negative. For none of these eases was there a clinical record of trichinosis. 
Differential leucocyte studies on stained blood smears were available in 58 per 
cent of the positive eases, with 4 per cent as the highest eosinophile count. In 
a case where 3,800 larvae were found in 50 grams of diaphragm, no eosinophiles 
were found in the differential count, and the authors conclude that the normal 
eosinophile counts probably indicate long-standing or light infestations. Al- 
though a large incidence is indicated by this work in San Francisco, there is no 
correlation with statistics of the Department of Health of San Francisco, which 
leads to the conclusion that most of the infestations result in no severe manifesta- 
tions or go unrecognized. 

A number of other workers, by various modifications of similar techniques, 
have recorded incidences ranging from 3.5 to over 27 per cent. Hall and 
Collins 17 studied material obtained from 300 eases in hospitals in and around 
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Washington, D C Then examinations weie made by digestion and by the 
nucioscopic examination of pressed specimens Fiom their observations they 
conclude that findings of pievious woikeis aie undoubtedly too low They found 
41 01 13 67 pei cent of then 300 examinations to be positive In then* senes 
of positives none had a history of any previous diagnosis of tnchinosis, al- 
though in one case tlieie were between 900 and 1,000 laivae per gram of 
diaplnagm muscle Aeeoidmg to then calculations tlieie aie piobably sevcial 
million people m the United States infested with tiiclnnellae, with seveial 
bundled thousand who have had clinical tnchinosis nevei diagnosed as such, and 
possibly seveial thousand deaths annually fiom tins cause Although they 
found living tncluncllac picdominating m light infestations, and dead 
triehmcllae piedominating m heavy infestations, and suggest that the iapidity r 
of calcification may be piopoitional to the intensity of infestation, it would seem 
necessary* to bear m mind that an individual over a long peiiod of tune might 
be subjected to a numbei of diffeient infestations, and that the older paiasites 
fiom the oldei infestations aie continuallv dcgeneiating What appeals then to 
be a heavy infestation, with the majontv of laivae calcified and dead, might be 
in leahty a cumulative lesult of a numbei of infestations Tiom the pievalence 
of living paiasites in poik pioducts as will be shown latei, a number of diffeient 
cxposiucs by the same peison seems veiv piobable 

It appeals to some that an infestation might lesult in some soit of immunity 
to subsequent infestation of the tissues by the paiasites 13 The establishment 
of some type of immunity m infested animals is indicated by investigations by 
the United States Buieau of Animal Industiv An extensive senes of tests 
showed that filteied aitificial gastnc juice m which tnehmous meat had been 
digested contained a pnneiple that serves as a partial immunizing agent when 
swallowed by labbits and othei small mammals A filtiate obtained fiom digested 
noninfested meat did not dnplav these substances which hinder the development 
and survival of the paiasites 19 

Believing that a knowledge of the degicc to which poik pioducts aie m 
fested with living tiiclnnellae would be an inteiestmg and valuable pielinunaiy 
to the study of the pievalence of the paiasite in human hosts in Philadelphia, a 
studv of meat offered foi sale ovei the eountei in lepicsentative local stores was 
undei taken Up to the piesent 150 samples of poik have been examined and 
the study is to be continued An attempt is being made to determine whether 
meat fiom certain particulai somces of supply is more frequently infested than 
from othei s, and which of the commonly sold poik pioducts most often contain 
parasites The samples analvzed veie of three kinds, pork chops, fresh “eoun 
trv” sausage, and “homemade” Italian sausage, the latter being included be 
cause it is fiequenth eaten raw 

Si\t\-foiu samples ot poik chops, 63 samples of fiesh countiv sausage, and 
23 samples of fresh Italian sausage, of all puce guides, weie anah/cd The 
simples ncic obtained dining foul months ot 1936 37 fiom stoics in difttunt 
paits of Philadelphia The meat, with the exception of the Italian sausage, 
lepiesented the pioducts of 20 piodueeis, both small local firms and laige 
national meat p-iekeis Fiftj samples weie made bj two packers supplying 
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a great bulk of this meat product in Philadelphia. Twenty-three samples 
were of one local packer supplying a chain of grocery stores in the city. 

METHOD OF ANALYSIS 

The samples were analyzed by a modification of the digestion method em- 
ployed by recent workers in the examination of human diaphragms. The 
digestion mixture consisted of 1 per cent pepsin (1 to 3,000 grade) solution in 
0.7 per cent hydrochloric acid. Fifty grains of a sample were digested in 400 
e.c. of digestion mixture. 

The digestion apparatus- consisted essentially of a constant temperature 
water-bath provided with mechanical stirrers. Our apparatus was similar to the 
malt mashing machines on the market and accommodated five pyrex beakers 
stirred by five glass stirrers at 90 revolutions per minute. The bath was main- 
tained at 37° C. 

The digestion mixture was made up as used. All apparatus was thoroughly 
cleaned to prevent contamination of subsequent samples. 

Pork sausage, which is already thoroughly ground, was merely removed 
from the casing, and f>0 grams were placed in the digestion mixture. Although 
some workers have found digestion in an incubator satisfactory for diaphragm 
samples, stirring for considerable periods of time was necessary here, due to the 
great amount of fat present in the fresh sausage samples. As digestion pro- 
gressed, the fat separated as a supernatant layer, and the amount present in some 
samples was really astounding. Four or five hours of digestion seemed adequate 
for most of the samples, although much longer periods seemed to have little effect 
on the living parasites present. When digestion was complete, the stirrers were 
removed and the beakers were allowed to stand in the water-bath for an addi- 
tional fifteen to thirty minutes. They were then removed and the layer of fat 
was carefully skimmed off. Incidentally, the beakers used were of the tall 
variety without lips, and the sediment was not agitated by this procedure. The 
contents was then thoroughly agitated with a spoon and poured through an 
ordinary tea strainer of about IS mesh to the inch, into a six-inch funnel provided 
with a pinchcoek. The material in the funnel was slowly stirred from time to 
time, permitting the particles adhering to the side of the funnel to settle. After 
an hour’s standing, small quantities of sediment 'wore taken at a time in a Petri 
dish for examination under the low power of the microscope. If the sample 
proved negative, about 10 e.c. of material were examined; if positive, succes- 
sive portions were examined until two portions were negative. Generally, all 
of the parasites were found in the first few portions of sediment. In all cases 
of positives, parasites -were found in the first portion. 

Pork chops were used which were large enough lo provide 50 grams of 
lean meat. The fat was cut away from the meat, and the meat was then ground 
coarsely in a meat grinder. By this procedure, practically complete digestion 
wasjmade possible, and there was hardly any fat to be skimmed after diges- 
tion. ^Examination was as above. 

Fresh Italian sausage was also ground, since it contained large masses of 
cartilage and other material. Apparently in the manufacture of much of tins 
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lattei food, the mgiedients aie not giound but cut into cubes Much of the 
mateual consisted of indigestible animal tissue and plant seasoning 

FINDINGS 

Of the 63 samples of sausage, living tiichmellae larvae were found m 6, 
or m 9 52 pei cent Of the 64 samples of poik chops, 1, oi 1 56 pel cent, were 
positive No living paiasites weie found m any of the samples of Italian sausage 
For the piesent, the findings m the analyses of the Italian sausage may be con 
sideicd of no gicat significance, due to the small nunibei analyzed, and due to the 
fact that it is not a commodity piu chased by many of the lesidents of this city 
Of the 7 positives, 2 weie found m 17 samples of sausage fiom one laige pachci 
who, as w e have been mfoimed b> a lepiesentativ e of the United States De- 
paitment of Agucultuie, handled IVestein hogs Tins is the equivalent of 
118 pei cent positne Twentv two poik chops fiom this packei weie nega 
tive Tluee samples of sausage and tlnee of chops pioduced by a small local 
concern gaxe 1, oi 33 pei cent, positne in each gioup Of 17 sausage and 6 
poik chop samples pioduced by a packci in the cm nous of Philadelphia, 2 of 
the sausage samples, oi 118 pei cent weie positne Of 7 sausage samples of 
anotliei small local concern, 1, oi 113 pei cent, weic positne Tims all positives 
weie found m meat fiom 4 out of 20 packeis The findings aie tabulated below 


Dnrnim tion of Positivi Svmi r i s 


PACKER 

SVUSVGE SAMI LIS 
FXAMINFD 

rosiuvrs 

CHOP SVMPI1S 
EXAMINED 

posixivrs 

1 

17 

2 (11 8 per cent) 

22 1 

0 

2 

3 

1 (33 3 per cent) 

3 

1 (33 3 per cent) 

3 

17 

2 (11 8 per cent) 

6 

0 

4 

7 

1 (14 3 per cent) 

0 

0 


A veiy notewoithv finding was the small nunibei of paiasites m most of the 
positive sausage samples Fne paiasites weie found in one sample, two weie 
found m each of tlnee samples, and onl> one was found m each of two samples 
Analysis of the positne poik chop disclosed 15 living laivae This may he 
leadily explained h) the fact that sausage besides being diluted with consideiable 
fat and seasoning, is the pioduct usualh of meat fiom a huge number of in. 
dividual hogs AVIieieas a sample of lean meat fiom a badly infested hog 
might show a laige nunibei of paiasites, sausage made m one of the packing 
establishments fiom a poition of this meat would undoubtedly show a con- 
siderably smallci nunibei Not onh does this piactice explain the small nunibei 
of paiasites m individual samples of sausage, but it also indicates the l cason foi 
the high incidence m sausage samples as compaied to chop samples 

In all cases the paiasites weie tjpical m moiphology, slightly active, am 
lecognizable without difficult x The figuics given above do not indicated# 
number of meat samples obtained fiom infested hogs, but onlj the numbrfrwfy 
taming living laivae capable of pioduemg tuchmosis in mail DegeneiaraTanc 
dead encapsulated laivae weie dcstioyed duimg the digestion pioccss j/xamma 
tion of the same samples of meat bj otliei methods might show m adilltmJTtf 








678 


THE JOURNAL. OP LABORATORY AND CLINICAL MEDICINE 


parasites capable of enduring the digestion process, others in a dead or less 
resistant condition. The calculated number of living larvae per pound of sample 
was 135 in the case of the positive pork chop, and between 9 and 45 in the 
sausage samples. 


DISCUSSION OF FINDING'S 

The finding of living tricliinclla larvae in fresh samples of pork is not 
astonishing to those familiar with the life history of the parasite. Government 
Departments have on numerous occasions emphasized in publications the neces- 
sity of thoroughly cooking pork in order to insure the death of the parasites, 
Placards have been offered to packers and dealers for display in stores caution- 
ing the public, but it can be safely stated that no reader of this paper has ever 
seen one displayed. The public, to the contrary, has been led to believe that 
the Government is always on the lookout for harmful meat, and that Government 
inspection implies approval of the product in all respects. An average layman 
is astonished and skeptical when informed of the presence of parasites in pork, 
and almost always expresses the belief that all meat is inspected by the United 
States Government, and that inspection includes examination for the trichinella 
parasite. There is at present a large amount of meat sold in this country which 
undergoes no inspection, and none at the present time is examined for trichinellae. 
microscopic examination of about 8,000,000 hogs in the United States between 
the years 1898 and 1906, when inspection for the parasite was compulsory in pork 
intended for export, showed between 1 and 2 per cent were positive. 18 

Examination of 4,740 samples of pork from grain-fed hogs was made by the 
Bureau of Animal Industry, by the digestion procedure, with about 1 per cent 
showing infestation with trichinellae. Two thousand three hundred and forty- 
one samples of pork from garbage-fed hogs, on the other hand, showed a 5 per 
cent infestation. 19 These figures coincide with those obtained in a similar in- 
vestigation and reported in 1935. Although there is no regular inspection or 
control of all pork products in establishments operating under federal super- 
vision, pork products customarily eaten raw undergo special processing. Three 
thousand two hundred and fifty-four official samples of pork products so proc- 
essed were also examined in the above investigation, and the processing was 
found adequate to destroy the vitality of the parasites. 20 

Trichinosis is a disease for which there is at present no cure, and all measures 
undertaken must of necessity lie preventive. Since there is also at present no 
routine examination in this country of pork products for trichinellae, education 
of the public on the dangers of raw or inadequately cooked pork seems impera- 
tive. In New York City, over a period of five years, 166 cases of trichinosis 
were reported as such. Of these about 65 per cent occurred among Italians and 
Germans, peoples accustomed to eat pork products raw. Of this group of 166, 
14 of 52 individuals who had eaten pork sausage had eaten it raw, and 15 of S6 
cases with a history of eating fresh pork admitted eating it raw. 21 

Adequate control of the feeding of hogs would seem from recent observations 
to be another effective preventive measure. The importance of the rat as a 
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lesei von of tiiclmicllae parasites is being minimized by the observation of the 
high mudenee of infection in gaibagc ted hogs As lias been stated above, hogs 
fed on gaibagc, which frequently contains law meat scraps, ha\e been shown to 
have about five times as high a peicentagc of infestation as the otheis Didke 
and Ins associates 10 found an outbreak due to the eating of poik from hogs fat- 
tened on gaibage Ott and Janney tiaced an outbreak in a laige family to 
similai hogs 9 

The pork m a laige citv like Philadelphia comes fiom a great many souices 
Much of it appal enth is obtained from western coin fed hogs There are, on 
the other hand, packing plants which undoubtedh handle local hogs collected 
from unions souices and icaicd under a drying conditions There aie nughboi 
mg tar mils who handle among othei faim products “home picpaied” poik 
products in then local stalls Not fai fiom Philadelphia all of the garbage 
from a laige boys’ school is collected and fed to hogs m a neighboring piggery 
Gaibagc is lcgulaily collected in Philadelphia and transported to New Jeisc\ 
for hog food Ashbiook and Wilson 22 state that of 610 cities, with populations 
of ovei 10,000, 35 3 pel cent disposed of gaibage by feeding to hogs during 1916, 
and calculate that about 40,000,000 pounds of gaibage ted poik is sold each year 
Although pioduceis aie advised m a Government pamphlet that law gaibage is 
a better hog food than cooked garbage, later publications aie suggesting the cook 
mg of gaibage befoie feeding to hogs 

The incidence of tnchuiellae m hogs must be considered as very significant 
in new of the seventy of the disease m man, and the food habits and ignorance 
of the disease among so many of oui population The number of cases m man, 
as has been pointed out, cannot be judged by the number of cases that have 
been lcpoited In the past the disease lias laiely been consideied m diagnosis 
and almost as laiely identified The spoiadic eases and the milder forms often 
pass unrecognized Spink and Augustine 13 obscived 35 cases of sporadic tnclii 
nosis dunng a three yeai peiiod, and the preliminary diagnoses aftei a lustoiy 
had been taken and a complete physical examination done, with laboiatoiy data 
incomplete, weie tiiehinosis m 11 eases, with ‘ upper lespnatoiy infection,” 
typhoid, pelvic inflammatory disease, poliomyelitis, gastioententis, and tubeicu 
lous meningitis predominating in the otlicis Among the eaily false diagnoses 
lcpoited bv Otto and Janney weie typhoid fevei, influenza, and mumps 8 

Poik as now sold is a definitelv dangerous food unless thoroughly cooked 
The poik samples analyzed contained few parasites, but undoubtedly sufficient 
to produce aftei reproduction in the intestine, the mild or subclmical type 
trichinosis The seveie textbook type of the disease is undoubtedly due to 
massive infestation with paiasites Chandlci’ 3 mentions the finding of ovci 
2,000,000 larvae pel pound m sausage responsible for an outbreak of trichinosis 
m Portland, Oregon No sample in the piesent study approached this numbei 
hut thcie is, however, little doubt that veiy r badly infested meat has been sold 
m Philadelphia in the past and with the pi evading ignorance ofc the danger 
of the disease, will continue to be sold and eaten m a raw or poorly cooked 

condition 
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THE CORRELATION OP CLINICAL DIAGNOSIS AND POSTMORTEM 
TINDINGS IN TRICHINOSIS* 


Mark M Schvpiko, A B , Benjamin L Crosby, B S , and 
Margaret M Sickeer, A B , Washington, D C 


T O THE aveiage physician, trichinosis is a paiasitic disease infrequently 
situ and tnely diagnosed Sinec this public enemy attacks mm nndei the 
“led flag” of fevei, its onset and coinse aie fiequently mistaken fot an attack 
by bactenal agents Tiiclnnosis lias been teeognized with mei easing fiequency as 
it has leceived increasing attention The method of aseei taming the incidence of 
tnchinosis in man which has given the most piecise information to date is the 
study of necropsy and dissecting 100 m niatenal Hall and Collins recently sum 
manzed the postmortem studies made m the United States 1 Two hundred 
twenty two in a total of 1,778 cadaveis examined, or 12 5 pel cent, had trichinae 
Hall and Collins furthei point out that by the use of two techniques m these 
examinations, the direct micioscopic and the Baeiman method, the incidence 
would piobably have been close to 17 5 pei cent 

The simp toms of tnchinosis depend in laige pait on the numbei of paiasites 
piesent and, in the absence of an epidemic, the highly vanable symptomatology 
may suggest some othei disease When few adult w orms del clop, the small num 
bei of embryos which reach the muscle may cause little, if any, reaction on the 
part of the hast On the other hand, with laige numbeis of paiasites severe symp 
toms and, ill some cases, death may follow 

In the initial stage the paiasite miades the digestne tiact of the host and 
its presence is manifested by nausea and vomiting, usually with wateiy dianhca, 
but sometimes with constipation Pei iodic abdominal pain may appear at the 
end ot this stage 

In the second stage, the penod of invasion of muscles and othei tissues, there 
is an onset of myositis evidenced by musculat tenderness, which is most marked 
in the muscles of the extiemities " Commonly, the muscles of mastication, speech 
nid roxpnation are involved Dyspnea is a piominent feature Involvement of 
the muscles of the neck leads to a spasticity and rigidity pioducmg a positive 
Kernig’s sign Pieorbital edema is piobably the most commonly recognized 
and most constant of the vanous signs and symptoms of trichinosis Its presence 
with certain associated optic changes, has been considered by oplitbabnologists 
sufficient evidence for a positive diagnosis of tnchinosis Passage of tuchinao 
to the brain stem, with lodgement in the meninges, may simulate a meningitis, 
pachymeningitis, oi epilepsy, with convulsions as a prominent feature 3 Tian 
sient sc arlatiniform lashes aie frequently observed There aie often symptoms 
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suggesting lung involvement. The temperature varies with the severity of the 
attack, hut often reaches 105° F. or higher, and in character resembles that of 
typhoid fever. As the disease progresses the patient becomes cachectic and 
anemic. At this time there may be delirium, somnolence or insomnia, suggesting 
some acute septic condition. Furunculosis, pleurisy, and pneumonia are common 
accompaniments. 

The third stage, or the period of eneystment, corresponds to the period of 
convalescence and is very prolonged, at times extending well over a year. The 
most rapid calcification observed in experimental animals, which had been given 
viosterol to hasten the process, required six weeks. 

The diagnosis of trichinosis is made in various ways. Clinical symptoms 
may suggest trichinosis, or an incidentally discovered high eosinophilia may he 
the first clue to the diagnosis. The clinical picture is highly variable and may 
be confused with many other conditions. The eosinophilia is not diagnostic 
since it occurs in many other conditions and, in trichinosis itself, the eosinophilic 
cells may be absent in a few cases during certain stages of the period of invasion 
and may be markedly reduced or entirely absent in many cases in which the con- 
dition is complicated by bacterial disease. 

One method of confirming a diagnosis is examination of a section harpooned 
from a voluntary muscle, such as the deltoid, peetoralis major, the outer head of 
the gastrocnemius, or the lower portion of the biceps. This operation, previously 
done without anesthesia but now done under local anesthesia, is unpleasant and 
most patients refuse to permit it. The present tendency is to do a biopsy by 
incision with removal of a bit of muscle. Many times this procedure is not con- 
clusive since the muscle removed may show no trichinae, even though the 
parasites are present elsewhere. The muscle tissue should be examined as a press 
preparation between glass slides and should not be sectioned. In the early stages 
of invasion, before eneystment, the larvae are frequently missed by simple micro- 
scopic examination unless the technician has been especially trained in their 
identification. 

The precipitin reaction is very useful in detecting active or recent 
eases, but as the reaction becomes negative in cases of somewhat less than one 
and one-half years’ duration, it is of no value in detecting old infestations. It 
is not a widely usable method or a bedside procedure as it requires specialized 
laboratory facilities and technicians with immunologic training. 

Of the available diagnostic methods, the intracutaneous skin test of Bach- 
man is the easiest to perform, is fairly accurate when properly carried out, and 
gives a rapid method of diagnosis. It has the advantage of detecting old cases. 
In this study this advantage enabled the authors to cheek their findings against 
all positive necropsy' findings. The test was introduced by Bachman in 1928, 
and was further perfected by Augustine and Theiler in 1932. 5 As an adjunct 
to the diagnosis of epidemic eases, reports indicate that the test is dependable 
in 90 per cent of cases.® This skin test becomes positive within one to two 
weeks of the time of invasion by' the trichina larvae. The duration of skm 
sensitivity has never been determined, but it is supposed to last at least three to 
-four years. 
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In the present papei the w liters have undertaken what is, as fai as could 
lie determined b> a leview of the hteiature, the first stud} of the skin test in 
which its response has been correlated with necropsv findings This stud} was 
planned to determine 

(1) The con elation between the incidence of tnchina infestation, as de 
termmed bv a 1 out me skin test ot patients m Gallmgei Municipal Hos 
pital, Washington, D C , and the incidence as deteinnned b} post 
mortem c\aminntion of the diaplnagms of the patients included in oui senes 
As a coiollai}, wc hoped to deteimme the effieienc} of the Bachman mtiaeutaue 
ous skm test as a loutine pioeediue in spoiadie cases of infestations of vai}ing 
degrees b} comparing the skm test leaetion and the neerops\ finding of trichinae 
b} mieioseopie and Baeiman examination 

(2) The extent of eosmophile leaetion m cases other than epidemic in which 
trichina infestation is unrecognized m patients hospitalized foi othei causes, and 
the relationship ot an} eosinophilia found to the degiee of infestation and to 
the wheal leaetion m the skm 

A reaction was considered positive when a blanched, ele\ated wheal, with a 
seemmgh fiat surface appeared within ten to thirt\ minutes Such wheals m 
ciease m aiea more oi less inpidlv foi about fitteen minutes aftei appearance, 
b} which time maximum dimensions aie usualh leaclicd and ma} measure fiom 
10 to 20 mm m diametei Lsuall} the wheal is moie oi less legulai m outline, 
but m a few instances it pioduces nanow pseudopodial outrunneis An en thema, 
suirounding the wheal, usualh develops sliorth after the foimation of the wheal, 
and is often quite pionouneed within fi\e minutes aftei the injection In our 
series of eases, an antigen of 1 10,000 dilution was used throughout With this 
dilution, it was found advisable to lead the reaction in fifteen minutes and again 
m thirt} minutes A wheal undu 5 mm was legarded as a negative leaetion 

Our studies extended ovei a period of five months and covaed a senes of 
400 patients This series included both males and females above 13 >eais of 
age, of mixed nationalities but of equivalent social status, piacticall} all of 
whom would be regarded as ‘ Americans ” As legards race the piopoition was 
colored, 264, of which 173 were males and 91 females, white, 136, of which 89 
were males and 47 weic females In this studv oui data were collected and in 
terpieted before the postmortem findings at the National Institute of Health 
were consulted, to rule out am subjective influence on oui mterpietations 

Table I gives a summarv of the results obtained m this series, shownng tho 
incidence of trichinosis as indicated bv the skin test and the incidence as ob 
tamed on necrops} examination 

The mean incidence, as indicated bv the routine skm test of these unseleeted 
cases, was found to be 18 25 pei cent This value is vei\ close to that detei mined 
tor Gulluiger 'Municipal Hospital m a studv of the incidence of tnchina piesuit 
m diaphragms on neeiopsv the incidence in ovei 200 eases being 19 1 pe^Mml£ 
This variation in indicated infestation is so slight as to be within the 
expected variation Theie is a theoietical possibiht} that positive casesjjot dej 
teeted bv the skm test mav he offset b} positive cases not detected bv n&.tmoikinF' 
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dueed into a susceptible individual To us, it seems far fetched that theie should 
be a common piotem fiaetion in the nematode and in bactenal agents when thej r 
aie so far apait pin logenetieally As jet the exact cause of false positives, if 
tins be the explanation in these three cases, is not undeistood and needs fmthei 
study How ei ci, we do not feel that the incidence m this senes is enough to 
condemn the test 

Aiiotliei and moie logical explanation of these thiee cases is that in some 
instances the infestation maj be so light as to be missed entnelj on imeioscopie 
examination It is to be lememberid at tins point that the Baeiman examination 
mil only detect viable lanae, hence onh lately those which have been long 
enejsted Theiefoie, it will be logical to suppose that, in xeiy light cases, the 
examination of 1 gm of muscle microscopicallj may not be sufficient to detect 
the piesence of trichina m sucli eases and that the Baeimau. examination may also 
be negative Fuitliermoie, enev stment may occur in muscles othei than the 
diapluagm and thus escape detection on necropsv 

The two false negatives aie not so easilj explained Heie one must considu 
individual peculiauties m the immunologic i espouse to the piesence of foieign 
piotem in the bodj It is known that the alleigic lesponse in veij light mfesta 
tions is mueli less than in heavj infestations, and since both cases weie of the 
foimcr ehaiaetci, one yielding one calcified cjst and tiie other jieldmg one calci 
lied eyst and one active lan a, we maj assume that the antigen used was too 
dilute to detect suelt light sonsitivitj On the othei hand, we may also assume 
that with very light, longstanding eases the individual tendenej maj be to 
ward a complete loss of this sensitivity 


Table II 

Ton ati ox op Degree of Infest vnoN, Eosinophilic anp Wheal Revction ix Positives 


SMV TEST 

trichina/gram 

MUSCLE 

AVERAGE EOSmr JULIA 

REACTIONS 

MICROSCOPIC 


B\FRMAN 

Strong 

100 mm over 

55 


0 87 i 

12 1 pei cent 

Weak 

5 mm 10 mm 

20 


003 

5 1 per cent 


111 man most diseases whieh produce hj peisenaitivity aie also found to pio 
duee an eosniophilia As a sepaiate piojcet, no attempted to correlate the degiee 
of eosmoplulia with the extent of the wheal leaction m the skill and with the 
degree of infestation Our icsults aie given m Table II 

It is readilj seen that the mean values obtained in this senes aie much 
lower than the value of 17 to 35 per cent usually stated to be found in cluomo 
eases The explanation foi this mat Iced vanation is not as difficult ax would 
seem at fiist glance Many of the patients studied weie individuals hospitalized 
loi some acute infectious disuse Spink, m 1934, showed that animals mkstul 
with tnclnna lanae would nact with high eosniophilia, but that when a 
second u v infection was supei imposed, the eosinophilic cells present in the men 
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luting blood dropped and, in many cases, completely disappeared. AVillet and 
Pfau carefully followed the blood changes in 14 cases of acute trichinosis and 
observed that in those cases where super infection occurred, the eosinophiles 
disappeared from the blood. 3 

The characteristic hemogram in trichinosis has been traced to the toxic 
reaction occurring at the site of muscular invasion and has been ascribed to 
protein metabolism. 7 When the trichina-infested individual acquires a secondary 
infection, he has more need for another type of leucocyte, but as soon as the 
acute infection has subsided the eosinophiles again appear in the circulating 
blood. Unfortunately, facilities did not permit daily differential counts on each 
patient. Therefore, we may consider that the eosinophilia represented to a 
certain extent the response of the patient to the superimposed acute infection 
and not to the trichina per se. 

The relationship of the wheal reaction in the skin to the extent of eosinophilia 
and to the diaphragm findings was quite consistent throughout the entire series. 
For proper evaluation and for comparison with the extent of eosinophilia and 
the degree of infestation, it was necessary to classify the skin reactions as either 
strong or weak. The former constituted those reactions of 10 mm. and above in 
diameter, the latter those reactions of 5 to 10 mm. in diameter. On this basis 
(Table II), it was observed that strong skin reactions were presumptive of 
heavy infestations, but that in a few cases of high infestation there was poor 
skin sensitivity so that the wheal reaction was slight. Also, certain eases of 
light infestation had high skin sensitivity and gave marked wheal reactions. 


SUMMARY 


In a study, apparently the first of its kind, on the diagnostic value of the 
Bachman intracutaneous skin test for trichinosis as cheeked against the post- 
mortem examination of 30 per cent of the patients skin tested, the results show 
a close correlation between skin test findings and postmortem findings. The 
skin test may be somewhat more valuable as a negative diagnostic measure than 
as a purely positive measure. 

A study of the correlation between the extent of the skin test reaction and 
the degree of eosinophilia in the patient indicated a higher degree of eosinophil 13 
in those cases in which strong skin reaction (over 10 mm. in diameter) was pro- 
duced. 

The evidence indicates that the skin test has a definite value in the diagnosis 
of trichinosis and that it is to he recommended in cases in which the possibility of 
trichinosis is considered. 


The authors wish to express their thanks to Dr. E. A. Bocock. Dr. C. B. Conklin, anil ^ 
staff of Gallinger Municipal Hospital for permission to carry out these studies, for the us 
the hospital flies, and for their courteous cooperation ; to Dr. M. C. Hall and his associates 
the National Institute of Health for their cooperation in supplying the antigen and control 
quired for this survey and for the data obtained in examinations, at the Institute, ot 
diaphragms of those patients in our series who went to necropsy; and to Messrs. G. ,( ci „e. 
P. E. Sirgany, and B. J. Dutto, of The George Washington University School of aiei 
for assistance in summarizing data, preparing slides, etc. 
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THE IMPORTANCE OP < ONC LNTR VTION PREPARATIONS OP 
LEUCOCYTES IN THE ^TIW OP THE LEUCOPENI \S* 


Russrn L H\»r\ MD Cle\eiv\» Ohio 


T IIC leucocytes bate no impoitant function in the eimilitmg lilood They 
ate piesent m the blood stream only cn loute tiom point of oiigin to point 
of localization and notnity m the tissues The cells no counted and studied m 
a stained film to detect abnormal cell tarnation 01 to ideal the need of the tis 
sues foi leucocytes and the capacity of the blood foi tiling oigans to respond It 
the gisnulocUes ovetflow notmalK ftotu the hone matiow the blood studs 
meals the condition of the mat ton If on the other hand the cells do not 
fieely teach the blood stieam a gianuiopema de\elops and it becomes most 
difficult to \ lsualizt the slate ot the mairow fiom the usual blood eyanuiiatioii 
A gtanulopema maj be due to a to\ie myelosis m which the normal maturation 
and delneiy ot granulocytes is mteifeied with a hyperplasia of the leueo 
poietic tissues characteustie ot leucemia, oi a simple depression of matron 
yctiy ity 

A gianulopcma is especially apt to oecui m acute leucemia when the by pei 
plasia of mariou is yen maikcd and may he a mechanis'd bairiu to notmal 
cell delneiy into the blood stieam In conditions such as pernicious anemia 
the granulocytes are enmeshed m the in pel plastic led cell taming tissue and a 
gianulopema lesults A giannloptma may also be due to i depiession of mai 
row aetiuty, as in Band s disease without any qualitatiye changes in the 
granuloei tes 


A biopsy of the bone man on may be employed to show the condition of the 
nnuow and aid m making a diffuential diagnosis The diagnosis of a leuco 
Penie lcuccmn 01 a tout myelosis and the diffcientiation of these fiom^Jie 
hemg n leucopuue states depends on hay mg a sufficient numbci of cells foi Jtinbyd 
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Even a large film does not furnish enough cells to reflect the state of the mar- 
row. A sufficient number can be obtained very simply, however, in even- 
instance. 

In 1931 Reich 1 suggested the use of concentrated specimens of leucocytes in 
studying the leucopenias. Since this procedure was brought to my attention, we 
have used it routinely in all leucopenias and found it of the greatest assistance 
in making a correct diagnosis. We have seldom found it necessary to do a bone 
marrow biopsy to make a diagnosis in such cases. Instead of the few cells avail- 
able for study in the usual blood film, thousands can lie observed in the con- 
centrated specimens. 

The preparations are simply made, especially if hematocrit determinations 
are routinely employed, as is done in our hematology laboratory. Five cubic 
centimeters of blood arc mixed with 1 c.c. of an isotonic anticoagulant (1.4 per 
cent sodium oxalate) in a Sanford-Magath hematocrit tube. The tube is set 
aside for ten to fifteen minutes until the red cells settle out by gravity. The 
sedimentation rate in cases in which this procedure is indicated is usually ac- 
celerated so the settling of red cells is rapid. The tube is then spun in a centri- 
fuge at high speed for a few minutes to sediment the white cells and platelets 
remaining in suspension in the plasma. 

With a capillary pipette, specimens from the layer of white cells (“buffy 
coat”) are removed, film preparations are made in the usual way on slides or 
cover-slips, stained, and mounted. During the short period required for the 
preparation of the films, no significant change takes place in tire leucocytes, so 
they reflect accurately the state of the marrow. 

In a granulopenia due to the effect of amidopyrine on the marrow, striking 
qualitative changes are detected in the granulocytes, which explain why they 
are of little value in combatting infection. In the leucopenic leucemias, suffi- 
cient cells are always found to reveal the leucemic process in the marrow. In 
other types of leucopenia, the absence of leucemia or toxic myelosis can be 
proved. Preparations such as these are also excellent for study of the platelets. 
A sufficient number of platelets are present in the films to reveal any variation 
in size or significant qualitative changes. 

CONCLUSIONS 

Concentration preparations of the white cells should be made in all cases of 
leucopenia. Such films usually reveal the changes in the marrow responsible for 
the leucopenia and obviate the necessity for a bone marrow biopsy. 
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THE RELATIONSHIP BETWEEN THE CHLORIDES AND THE 
NITROGENOUS WASTE PRODUCTS IN THE BLOOD* 


MlEK TeITELBVUU, if D , ANN AkbOH, JIlCH 


T HERE has leecnth appealed a xeiteiation of the thesis that there is a 
recipioeal relationship between the blood urea and the blood plasma chlo 
rides' Haitmami and Danow stated their belief m 1928 that loss of plasma 
electrolyte by faulty urmaij seeretion is osmotically compensated foi bv re 
tention of luea 2 To determine whethei there is such a lenpiocal lelationship, 
the studies described below weie canned out 

METHOD 

A noimal subject, a patient with cliiomc hemouhagic nephntis, and a 
patient with Addison’s disease weie studied undu vaiving conditions in an 
cftoit to delei mine what lelationship exists between the plasma chlondes and the 
mtiogenous waste pioduets m the blood 

The noimal subject, a male, aged twuitj si\ veais was fed a weighed diet 
wlueh was the same each dav, and 2,600 cc of tap watei weie taken daily e\ 
eept as otheiwise indicated Aftci a three daj prclmunaiy penod, to allow 
adjustment to this legmic, ohseuations were made foi tlnee dajs to sene as a 
control (Penod 1) Dunng the next ninety nine hours (Penod 2) no liquid 
was ingested except that inherent m the food (417 gm dailv ) Following this 
for five dajs (Penod 3) the subject was allowed to drink watei fieelj Period 
4 was the second control penod Dunng Period 5 the subject ingested 15 gm 
of uiea dissolved m appioximatelj 100 ec of the allotted water during the 
first twenty four houis, and 45 gm of uiea in a concspoudmg volume of water 
dunng the succeeding twentj foni horns Aftei Penod 6, the thud conti ol 
penod, tlieie ensued two dajs dunng which 6,000 ei of fluid wen, taken daily 
m addition to the diet (Penod 7) 

Later the same subject was studied m a similai mannei, except that the 
penod of dehydration was omitted and the uiea feeding consisted of the ingestion 
of tluee 20 gm doses dunng one dav Still latei he was again studied undei 
the same conditions, except that the penod of dehjdiatiou extended for eiglitv 
four hours 

Blood specimens of this normal subject weie obtained under fasting condi 
twin every morning, except as otheiwise indicated, and were analjzed foi uiea 

^ nn the Department of Internal Medicine Urmersitj of Michigan Medical School, 

Received for publication Uigust 27 1937 
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nitrogen and chlorides.* .Twenty-four hour urine specimens were collected 
(beginning at 8:00 a.m.) and were analyzed for urea and chlorides. t 

In the study of the patient with chronic hemorrhagic nephritis! fluids were 
forced to an average of 3,900 c.c. daily, and he was fed an approximately 
neutral ash diet, yielding about 50 gm. of protein and about 2 gm. of sodium 
chloride daily, except at one period, during which, for six days, 7.5 gm. of sodium 
chloride were added to the diet daily. Determinations of plasma chloride aud 
nonprotein nitrogen values of fasting blood specimens were made at frequent 
intervals during his hospitalization. 

Our study of the patient with Addison’s disease consisted of frequent, simul- 
taneous chloride and nonprotein nitrogen determinations of the blood during 
the administration of varying amounts of an extract of adrenal cortex and 
of sodium chloride. 

Table II 


Second Study op Normal Subject 
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25 * . 

D < O 

5 

5 if 

§g. 

** o v . 

Cl > V 

4/19/36 


Period S: control 

8.1 

579 

15.3 

2.5 


4/20/30 



S.3 

594 

15.7 

3.4 


4/21/30 




590 

10.7 

3.9 

1700 

4/22/30 

S:00 A.M. 

Period 9: urea ingestion 

8.1 

5S0 

02.1 

3.8 

2290 



(20 gm. urea, 9:00 a.m.; 








11:00 A.M., 1:00 A.M.) 







G:30 p.m. 


37.0 

57S 




4/23/30 


Period 10: control 

15.5 

(ill) 

24.7 

4.4 

Km 

4/24/30 


Period 11: “hydration” 

9.3 


19.7 

4.8 

■MB 

4/25/30 



7.0 

597 

17.3 

5.2 

5000 

4/20/30 



7.7 

597 





Did: P-SO, F-150, CIIO-.OOO, Chloride 2.S1 gm. 
Calories 2S01 
H.O in. diet — 1227 gm. 
added — 1790 c.c. 
added in Period 11 — 5190 c.c. 


RESULTS 


Results of these studies appear in Tables I, II, III, IV, and V. 

The study of the normal subject demonstrated that dehydration to the ex- 
tent of approximately 6.4 per cent of the body weight (Table I, Period 2) was 


•Urea nitrogen was determined by the Van Siyke and Plazin method, and the c h' or r i|| : j 
‘ (Peters. John P.. and Van Slykft, D ? n " 

- 1932 


by tlie open Carius method as applied by Eisenman. 

D. : Quantitative Clinical Chemistry, Williams and Wilkins Co., Baltimore, 
Methods, pp. 55S, 837.) 


Vol. II. 


tUrea was determined by the Van Slyke and Cullen urease with aeration and titratkn 
method, and the chlorides by the modified Volhard-Harvey titration method (Idem, PP. 6 . A • 

tA male, aged seventeen years, was seen for the first time at the University HosPj “ , 


in 

number 


A u trust 1930, with hematuria and edema following scarlet fever. He was seen on a nui 
at fusions afterwards, and our study of him began in April, 1936. In July, 1936, he 
"^admitted in uremia and died during his stay in the hospital. 


?: 
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accompanied by a sliaip mciease in tile concentiation o£ blood uiea The con- 
centration ot the plasma chlondes was also meicased but to a lessei evtuit The 
subsequent dehjdiation study (Table III, Peuod 17) demonstrated that dehjdra 
tion to the extent of appioxmiately 4 pei tent ot the both weight was also 
accompanied bj an increase m the concentiation of the blood men but to a lessei 
degree. The concentiation of the plasma chlondes appealed not to be greatly 
alteied Upon lehjdiation, these blood tallies leturned to nonnal During the 
3 periods of uiea ingestion (Penods 5, 9, and 13) the blood uiea nitrogen 
concentiation lose to 26 9 mg , 37 0 mg, and 34 4 nig per cent, tespectitely, but 
the plasma chlorides did not fall 

"When huge amounts of ftmd were ingested (Penods 7, 11, and 15), tlieie 
was a slight diminution in eoneentiation of blood uiea, but tlieie Mas no eon 
sistent change in the concentiation of the blood chlorides 

These obsei rations on a nonnal subject demonstrate that the rise in con 
contiation of blood urea aecompam ing dehjdiation is not accompanied by a 
fall in concentiation ot the blood ehloudes It might appear tiiat at the peak 
of dehjdration (Table I) the mciease in concentiation ot the plasma chlorides 
(ft am 574 mg to 664 mg per cent) is only an appaieiit one and is not absolute, 
and that in actualitj, because of the diminution m the %olume of evtiacellulai 
fluid, this value is lepiesentative of less total e\ti acellular chloride than was 
piesent during the nonnal eontiol period Ilowevei, it has been dcmonstiated 
that most of the watci lost dunng the moie maiked stages of dehvdiation (above 
la pci cent of the bodj weight) is diawn from the cells Such a degree of 
‘ dehjdration is accompanied bv a loss of bodv potassium, sodium _and chlorides 
The results indicate that the blood serum is fiist to lespond to water depriva- 
tion Howeier, the continued depletion of bodj potassium evidently means that 
there is an accompany mg loss of eellulai water >s rmthermore, restoration 
of the original watci content of the bodj is accompanied bj a loss of sodium 
and a letention of potassium indicating that most of the lelamed watet was 
being restored to the cells 3 

Hematoent leadings, hemoglobin deteimmations, red blood cell counts, and 
semm piotem deteimmations m om piesent studies showed no significant 
t dilation, and fuithei suggest that diumg the degiees of dehjdration studied 
theie is no great change in jolume ot evtucelhilai fluid Hence the observed 
increase m the concentiation of blood chlorides is an absolute one 

These obsei vations on a noimal subject also show that a sharp elevation 
m concentiation of blood urea which lesulted from the ingestion of urea is not 
compensated for by diminution m concentiation of plasma chlorides 

At the beginning of the studj of the nepluitie patient (Table IV) there 
was a low plasma chloride lei cl , this could have resulted fiom loss of chlorides 
bj vomiting, associated with low chloride intake, or it might have icpresentcd 
a eompensatoiy leaetmn for the elevated nonpiotein nitrogen Dunng the fust 
ten dajs the concentiation of the nonpiotein nitrogen of the blood fell from 
140 mg to an ascrage level of 100 mg pei 100 cc and remained at this leveb— ' 
It is significant to note that .liter the noiiprotem mtiogen c on cc n 1 1 a 1 i o i y t 

i cached a relatively' stable level, raising the plasma chloride level by footing 
sodium chloride did not cause a further fall m the non protein nitrogen levdl 


Table III 

Third Study or Normal Subject 
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jior c.mni. 
Scium piotein 
Total S.5 
Albumin 5.1 
Globulin 3.4 
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For some days prior to the patient’s last readmission, there had been 
persistent vomiting, and this continued while the patient was under observation. 
The plasma chloride concentration was 410 mg. per 100 c.c. of blood; this low 
level can easily be interpreted as due to the emeses. 

In the patient with Addison’s disease (Table V), as is commonly the case, 
there was a low plasma chloride level. Were there a reciprocal relationship 
between the chlorides and the nonprotein nitrogen of the blood, one should expect 

Table IV 

Study op Nephritic Patient 


DATE 

REMARKS 

BLOOD 

NONPROTEIN 
NITROGEN 
MG./100 C.C. 

BLOOD PLASMA 

CHLORIDES 

AS Nacl 
MG./100 C.C. 

AVERAGE DAILY 
FLUID INTAKE 
C.C. 


(23 (lays) 




4/21/3(5 


140.0 



5/ 1/3G 


109.5 



3/ 4/3(5 


10G.0 

441 


5/ 5/3G 


105.5 

402 


5/ 9/3 G 


93.0 

442 


5/11/30 


93.0 

435 


5/ 14/3 G 


100.0 

438 

4087 


(13 days) 




3/24/3, G 

7.3 gm. XaCl added to diet 




3/25/3(5 

7.3 gm. Nad added to diet 

121.5 

535 


3/2(5/30 

7.3 gm. XaC’l added to diet 




3/27/3(5 

7.3 gm. XaCl added to diet 




3/28/3(5 

7.3 gm. XaOl added to diet 




3/29/30 

7.3 gm. XaCl added to diet 

119.0 

5(55 

3S11 


(5 days) 




(5/ 1/3.0 


112.5 

5S0 


(5/ 3/3G 


109.5 

575 

3177 


(0 days) 




7/12/30 to 

Rcadmission 

153.0 

410 

4025 

7/17/36 in- 





elusive 






Table V 

Study op Patient With Addison’s Disease 


DATE 

WHOLE BLOOD 
CHLORIDE 

AS Nacl 

MG./100 C.C. 

BLOOD NONPROTEIN 
NITROGEN 

MG./100 C.C. 

S/ 9/33 

453 

54.5 

S/14/33 

457 

37.9 

S/2G/33 

415 

35.1 

9/ 2/33 

424 . 

46.0 

9/13/33 

459 

53.1 

9/1S/33 

430 

59.4 

11/13/33 

430 

4S.0 

11/27/33 

400 

27.S 

12/ 4/33 

421 

40.0 

12/18/33 

386 

41.3 

1/ 1/34 

424 

38.2 

1/15/34 

386 

40.5 

2/28/34 

430 

42.0 

3/1G/34 

412 

39.7 

4/17/34 

379 

35.S 

5/ 3/34 

4S2 

32.9 

5/17/34 

499 

31.5 
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the latter to be correspondingly elevated in this patient. The data demonstrate 
that no such relationship exists. For example, the lowest blood chloride value 
was 379 mg. per cent, and at the same time the blood nonprotein nitrogen value 
was 35.S mg. per cent The highest blood chloride value, 499 mg. per cent, was 
accompanied by a nonprotein nitrogen value of 31.5 mg. per 100 e.e. of blood. 
The lowest nonprotein nitrogen value was 27.8 mg. per cent, and the simultaneous 
blood chloride determination was 400 mg. per cent. The highest nonprotein 
nitrogen value was 59.4 mg. per 100 c.c. of blood and the simultaneous blood 
chloride value 430 mg. per 100 c.e. 

INTERPRETATION OF PREVIOUSLY PUBLISHED DATA 

The observations of Hartmann and Harrow 2 have been interpreted as evi- 
dence that urea is retained not primarily because of the inability of the kidney 
to excrete it, but in order to compensate for the lowered osmotic pressure re- 
sulting from loss of electrolytes. The clinical data presented by these authors 
indicate that elevation of nitrogenous waste products in the blood is not due to 
low plasma chlorides, but is associated with cither dehydration or very low' 
urinary volume ("urinary suppression”). 

To illustrate, in one case (No. 20) the patient had vomited repeatedly and 
urinary output had become very small. Blood chloride concentration was 4S0 
mg. and nonprotein nitrogen concentration 92 mg. per 100 c.c. The urinary out- 
put was but 18, 49, 92, 158, and 215 c.c. on successive days, even though the 
patient was receiving Ringer’s solution intraperitoncally, glucose intravenously, 
and fluids by mouth. Following this, it is stated, the urine volume continued to 
increase; with this increase there was a fall in nonprotein nitrogen to 40 mg. per- 
cent. Blood chlorides rose to normal. 

It is well known that severe dehydration causes marked elevation of non- 
piotein nitrogen and that it is merely necessary to establish an adequate urinary 
volume in order to bring the nonprotein nitrogen back to normal.* The data 
presented here (Table I) arc a further example of this. No further explanation 
for blood nonprotein nitrogen values in these cases need be sought for. It has 
been repeatedly shown that emesis will cause loss of chlorides from the blood. 
This is sufficient explanation for the facts in these cases. 

Low chloride and high nonprotein nitrogen levels can both be attributed 
to the vomiting; for these individuals, because of the nausea, do not take 
fluids by mouth of their own accord and hence frequently enter the hospital in a 
serious state of dehydration. 

In some of the cases presented by Hartmann and Damnv in addition to the 
vomiting there was fever, which caused a further loss of fluid from the body. 
The graphic portrayal* of the data in one of the cases presented (No. 24) is 
extremely interesting inasmuch as the rise in blood urea concentration coincides 
almost exactly with the period marked “dehydration,” nud the concentration 
of the blood chlorides also rose in this period. 

♦Hartmann and Darroxe,* p. 149, Chart 2. 
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The data included in Hartmann and Darrow’s study frequently show plasma 
chloride and blood nonprotein nitrogen values such as the following (Case No. 
25): 



CHLORIDES 

NON PROTEIN 

NITROGEN 

7/28/25 

004 

43.0 

8/28/25 

491 

45.8 

10/13/25 

024 

30.0 

9/20/27 

014 

125.0 


Certainly there is no compensatory movement indicated by these two substances. 

In the more recent work on this problem 1 the data presented again do not 
convince us that a reciprocal relationship exists between plasma chlorides and 
nonprotein nitrogen. It is stated that (in Case 1) the plasma urea nitrogen 
concentration decreased from 154 to 26 mg. per 100 e.e. of blood during sodium 
chloride administration. But during this period the patient's intake was “kept 
rigidly at 4,500 c.e. per day.” During the first nineteen days the urinary output 
was “only slightly above 2.0 e.e. per minute,” and the concentration of urea 
nitrogen fell to 32.S nig. per 100 e.e. of blood. This daily urinary volume of 
slightly more than 2,880 c.c. (which soon increased to 3,600 e.e.) was adequate 
to permit excretion not only of the daily waste solids but also of that which had 
accumulated in the blood prior to readmission. With a maximal renal con- 
centrating ability such as this patient possessed, 1.010, this volume of urine 
enabled the kidneys to excrete 90 gin. of solids daily, 5 which was considerably 
more than that resulting from the usual daily rate of urea formation. With these 
data in mind, the fall in urea concentration in the blood can be explained entirely 
on the provision of an adequate urinary volume. 

Later during their study when “salt intake was slightly increased while all 
other things were kept constant” except the protein intake, which was doubled, 
the plasma chlorides did not change significantly; however, the concentration 
of urea nitrogen in the blood rose from 32.8 nig. to 54.5 mg. per cent. 

Furthermore, during the four-day period of rigid salt restriction during 
which the concentration of plasma chlorides fell from 100 to 76 milliequivalents 
per liter, there was no appreciable alteration in concentration of blood urea 
nitrogen (38.3 mg. to 41.5 mg. per 100 c.c.), whereas, were there a compensa- 
tory mechanism to retain urea in order to maintain osmotic pressure, there 
should have resulted a large increase in blood urea. These data demonstrate 
further the lack of any necessary compensatory relationship between plasma 
chlorides and blood urea. 

In Case 2, because there is no appreciable change whatever in the con- 
centration of the plasma chlorides, the feeding and the restriction of sodium 
chloride cannot have been responsible for the slight changes in blood urea m 
an effort to maintain the osmotic pressure of the blood. 

In Case 3, during the period of salt restriction, it is true that urea nitrogen 
concentration in the blood rose from 21.7 mg. to 27.7 mg. per cent; and during 
the period of salt feeding, this value fell to 24.3 mg. per cent. But since P lasma 
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clilonde concentiation was constant thioughont, tlie movement of blood tuca 
could not be compensate!} foi shifts m the level of the chlondes in the blood 

discussion 

In dealing with this problem, one must consider the state of hjdiation of 
the bodj and the minaiy volume m patients with seveie impaument of tenal 
function The facility with which utea is excreted hj the kidnej is dneetl} 
related to an adequate supph of water With a maximal eoneentiatmg ability 
of 1030, the kidnev is able to exciete 50 gm of waste solids m as little as 600 
ce of urine, but the kidnej whose maxmnl concentrating alnlitj is but 1010 
requires a uiman volume of 2,000 ce foi the exeietion of 50 gm of solid' 1 
In patients with such a seveie degiee of impaument of lenal function, onlv a 
laigc uunatv volume will allow foi the exeietion of a sufficient amount of uiea, 
so that its concentiation m the blood will deciesse With a fall m the eoneontta- 
tion ot the mtiogenous waste pioducts m the blood, the nausea and then the 
vomiting will ordinal llv cease This does awaj with the extiaienal loss of 
sodium chloiide and also peimits the patient to partake of the usual amounts 
of sodium chloride as part of the diet It is then noted that the plasma chlondes 
rase towaid the normal 

In our stud} of a noimal subject, a patient with cluonie hcmonhagie 
nephritis, and a patient with Addison’s disease theie was no evidence of a 
reeipiocal relationship between the mtiogenous waste pioducts and the chlondes 
in the blood Furthennoie, considering the other data cited, we fail to see the 
neccssitj foi a compensatoiv mechanism to explain the changes in concentiation 
of plasma chlondes and mtiogenous waste pioducts m the blood There is a 
far simplei explanation foi the association of high levels of nitrogenous waste 
pioducts with low levels of plasma chlorides m the blood The vomiting depletes 
the plasma chlondes, and the dehvdiation concentrates the mtiogenous waste 
pioducts 

CONCI LSION 

It is not necessaij to seek a compensatory mechanism to explain the fie 
quent association of hvpoeliloremia and azotemia m ehtome ncphntis The 
quantitative alteiation of the Wood chemistir is brought about In two conditions 
common to the disease, namclv vomiting and inadequate urmaij volume 

Sincere appreciation and gratituie expi eased to Dr L H Newburgh and Dr R H 

ire>berj? tor 5m aluable guidance and assistance 
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A METHOD OP STUDYING SOME OP THE PHYSIOLOGIC ACTIONS OP 

BENZEDRINE SULFATE® 


Report op Ten Cases 


Eugene Davidoff, M.D., and Edward C. Reifexsteix, Jr., M.D., Syracuse, N. Y. 


I N A previous communication we have reported the response of normal persons 
and depressed patients to the stimulating action of benzedrine sulfate. 1 Prom 
the inception of our work with this drug we have been impressed by the physio- 
logic action which we characterized as “variable, uncertain, unpredictable, and 
at times paradoxical.” Therefore, intensive studies are being conducted to 
accumulate data on the physiologic phenomena. The purpose of this paper is 
to present the procedure by which such observations are being made, and to make 
a preliminary report of the protocols of ten typical cases of the series being 
studied at the Syracuse Psychopathic Hospital. A correlation of the data on a 
larger group of cases will be undertaken in a future publication. 

METHOD OF INVESTIGATION 

After several days of careful physical observation, each patient receives 
daily for ten days to two weeks 10 to 30 mg. of benzedrine sulfate orally, except 
in instances where untoward effects necessitate withdrawal of the drug. The 
usual program including nursing care and occupational therapy is in no way 
modified, except that the fluid intake is limited to approximately 2,000 c.c. each 
twenty-four hours; no other form of internal medication is administered; and 
psychotherapy by the physician is reduced to a minimum. Each day during the 
period of administration observations are made prior to the ingestion of the 
medication, hourly thereafter for at least five hours, and at additional intervals 
during the remainder of the twenty'-four hours. Data are obtained on the hourly 
variations of the systolic and diastolic blood pressure, the pulse, the respiration, 
the temperature, and the vasomotor reactions; on the daily variation in the 
total urinary output, and the number of stools, and on the alterations in the 
body weight, the basal metabolic rate, the knee jerks, and the cellular elements 
of the blood after several days of administration, and at the end of the entire 
period of study. Investigation of the mental status is conducted as described 
in the previous communication. 1 This program was devised, because as previously 
reported, the reactions became apparent from one to three hours after the admin- 
istration of the drug, and persisted from three to eight or nine hours ; and be- 
cause the data thus obtained might be more easily applied clinically. 

•From the Syracuse Psychopathic Hospital and the Department of Psychiatry of tbe 
Syracuse University College of Medicine, Dr. Harry A. Steckel, Director. 

Received for publication, August 11, 1937. 
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The following piotoeuls make the method of pioccdure obvious: 


Cams 1. — Normai 
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INTERVAL 
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ADDITIONAL OBSERVATIONS 

4/13/37 

- 

125/75 


- 

1 

147 

Alterations tn Mental Status ' 
Increased motor activity; 
slight elevation in mood; ir- 
ritability. 

Sktn and Mucous Membranes 
and Vasomotor System : Im- 
pending syncope, blurring 
vision, abdominal cramps, cir 
cumorai pallor, perspiration, 
dryness of mouth, headache, 
flushing of face, nausea, 
dulls 

Temperature : Daily fall of 1 
to 2 degrees 12 hours after 
administration 

Basal Metabolic Sate (Du 
Bois): 4/18/37 minus 7 per 
cent; 4/23/37 nanus 4 per 
cent. 

Knee Jerks: Increase from 
plus 2 to plus 4 

Cellular Elements in the Blood. 

4/18/37 4/23/37 

Hgb. 85% 90% 

BBCt 4,890 5,030 

W.B C. 9,850 7,100 

Poly. 70% 30% 

Lymph. 23% 43% 

L Mono 1% 3% 

Eos. 4% 3% 

Bas. 0 1% 

Reflations: Variation from 
IS to 24. 

4/1S/37 

- 

123/80 

98 

760 

l 

147 

4/19/37 

First day of roed 
icatum 20 mg. 

-1 

0 

1 

3 

4 

5 

6 

7 

14 

18 

120/78 

114/76 

124/70 

126/76 

128/78 

130/GS 

128/70 

130/66 

124/68 

110 

100 

108 

102 

100 

104 

100 

100 

96 

102 

118 

780 

0 


4/20/37 

Second day of 
medication 

20 mg 

0 

2 

3 

7 

12 

115/75 

128/68 

130/70 

130/76 

138/84 

no 

100 

110 

88 

112 

106 

900 

i 

146 

4/22/37 

Fourth day of 
medication 

20 mg. 

0 

1 

2 

3 

7 

8 

10 

120/68 

132/72 

148/80 

130/86 

130/70 

140/80 

108 

112 

92 

S8 

8S 

96 

118 

1140* 

0 

145 

4/23/37 

First day after 
medication 

10 

AM 

3 

P M 

134/64 

118/72 

110 

102 


0 

145 

4/25/37 

Third day after 
medication 

10 

A.M 

4 

PM 

11G/70 

12G/70 

100 

96 


■ 


4/30/37 

Eighth day after 
medication 


125/70 

88 



146 


•Fluid intake increased 300 c c because o£ excessive thirst. 
tLast three figures omitted 


RESUME OP PHYSIOLOGIC DATA 

1. Blood. Pressuie . — Unpiedictable inciease or decrease m both the systolic 
ami tlie diastolic levels occuumg together or independently. Attention is di- 
rected to the diastolic variations, as m Cases 3, 4, 6, and 9. Increased levels are 
more frequent. 

2 Pulse — Increase or decrease in rate, not necessarily concomitant with 
Wood pressure variations, as in Cases 2 and 3; arrhythmias occasionally observed, 
as in Case 7. 
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THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 
Case 2. — Involution Melancholia 


OBSERVATION 

INTERVAL 

— 1 £2 
W P 
% o 

p 3 

< y 

LZ S 

3 % 

r* O 

w 

« 

p 

CO 

CO 

K 

*4 

o 

o 

o 

3 

w 

B 

* 

r* 

P 

5 o 

S c 

P < 
< A 
o £ 
fc* P 

a 

W 

P 

o 

a 

&. 2 
°s 

CS w 

^ > 
P P 
P, 

is 

2 

3 

Q P 

23 2- 

ADDITIONAL OBSERVATIONS 

2/10/37 

- 


74 

- 

0 

147 

J Alteration .v in Mental Status: 

2/21/37 

Day prior to medi- 
cation 

0 

7 

130/90 

130/90 

84 

104 

1000 

2 

145 

No elevation of mood, in- 
crease in speech and motor 
activity, irritability. 

2/25/37 

First day of medi- 
cation 20 mg. 

0 

3 

5 

7 

120/90 

132/92 

140/94 

132/90 

92 

140 

12S 

90 

1045 

0 


Skin and Mucous Membranes 
anil Vasomotor System: Per- 
spiration, pains in legs, ab- 
dominal cramps, chills, head- 
ache. 

Temperature: Vesperal increase 
1.5 degrees for first two days, 
0.5 degrees on most days 
thereafter. 

Basal Metabolic Tate (Du- 
Boh): 2/24/37 minus 10 per 
cent; 2/20/37 plus 5 per 
cent; 3/2/37 plus 1 per cent. 

Knee Jerks: Unchanged. 

Cellular Elements of the Blood: 

2/24/37 2/20/37 3/2/37 

Hgb. 85% 85% 90% 

K. B.C.t 4,400 4,970 5,170 

W.B.C. G,S00 7,550 7,350 

Poly. 52% 02% 52% 

Lymph. 42% 31% ±Wa 

L. Mono. 4% 7% Wo 

Eos. 2 % 0 0 

Bus. 0 0 0 

Respirations: Variation from 
IS to 22. 

2/2G/37 

Second day of med- 
ication 20 mg. 

0 

1 

5 

8 

134/98 

120/90 

140/94 

134/92 

114 

90 

140 

128 

470 

•) 

145 

2/27/37 

Third day of med- 
ication 20 mg. 

0 

5 

118/SO 

124/92 

94 

118 

OSO 

o 


2/28/37 

Fourth day of 
medication 

20 mg. 

0 

4 

5 

9 

110/92 

140/90 

128/00 

112/92 

120 

130 

140 

120 

1125 

0 


3/1/37 

Fifth day of med- 
ication 20 mg. 

0 

o 

8 

124/90 

12S/SS 

11S/SS 

90 

120 

90 

475 

1 


3/2/37 

Sixtli day of med- 
ication 20 mg. 

0 

2 

8 

110/SS 

110/84 

134/SG 

100 

110 

90 

1025 

enema 

145 

3/3/37 

Seventh day of 
medication 

20 mg. 

0 

4 

5 

128/92 

134/92 

132/88 

90 

12S 

90 

1050 

0 


3/4/37 

Eighth day of 
medication 

20 mg. 

0 

1 

9 

114/92 

134/100 

120/90 

100 

142 

90 

900 

enema 


3/0/37 

Tentli day of med- 
ication 20 mg. 

0 

5 

8 

112/S0 

128/SG 

120/80 

90 

104 

90 

000 

0 

~ 

3/8/37 

Twelfth day of 
medication 

20 mg. 

0 

5 

8 

11S/S0 

112/S4 

114/S4 

SO 

114 

90 

500 

enema 


3/9/37 

Thirteenth day of 
medication 

20 mg. 

0 

4 

8 

1 

106/S0 

126/S8 

120/84 

98 

116 

92 

025 

0 


3/11/37 

Fifteentli day of 
medication 

20 mg. 

0 

1 

5 

S 

112/76 

102/70 

116/80 

108/74 

120 

100 

118 

90 

SOO 

0 


3/13/37 

Seventeenth day of 
medication 

20 mg. 

0 

3 

5 

108/72 

122/82 

112/82 

92 

112 

120 

1025 

1 


3/14/37 

Eighteenth day of 
medication 

20 mg. 

0 

3 

104/72 

118/90 

98 

10S 


0 

144 


•Urinary output for 12 hours only. tLast three figures omitted. 
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Cvse 3 — Psychosis with Postencephalitic Pvrkinsomsm 


0BSERVVTIOM 
LNTERY \L 

3 “ 
a o 

B. “ 

W y 
b> £ 

&4 

-* 'Z 
« 2 
as 

U w 

M 

6$ 

M 

M 

fl 

i 

s 

a 

w 

a 

D 

» 

e* 

d ® 

5 ° 

a •** 
a < 

gs 
§ » 

tS 

W 

£ 

O 

a 

t* 2 

ct W 

a & 

D O 

25 3 

55 

& 

3 

2 

? a 

^ *5- 

g* 

\m>lTI0\ VL OQSEn, VTIGNS 


- 


80 

- 

0 

esi 

JJterafions m iMVafol Status 
Eltxntion of mood mcrea&e 
in bpeeelt and motor actu it}, 
u rit ibihty md fatigue, 
transitor> confusion on 

seventh day 

V kin ami Mucous Membranes 
ami Vasomotor System 
Flushed face, sweating of the 
hands, greasmess of the skm, 
dizziness, dr} ness of the 
mouth injection of con 
junctnae, mciease m nasal 
secretion palpitation and 
piccordial pain on sexen 
teenth d i> 

Temperature On most dn}s a 
xcspeial ri e of 2 degrees 
oxei the uu igo m it in il lcxtl 
of 97 decree 1 ' Pitadmm 
ishatne \anitions up to 2 
degitea noted 

Basal Mftalohc Fate (Du 
ISovt / 5/11/57 minus o per 

icnt 3/17/57 plus 17 per 
tent , o/10/ol plus 2 per 

cent 

Knee Jeikx XJnclunged 

Cellulai Elements of the Blood 
5/11/37 V17/37 5/20/37 
Hgb 100% 95% 95% 

R B C * 6 000 3,030 o,870 

WBC 13,900 10,430 11, "GO 

Pol} 50% 4h% 58% 

Ljinpli 45% 49% 3b% 

L Mono 4% 4% 4% 

Eos 3% 1% 2% 

B is 0 0 0 

hespu atious Volition from 
18 to 20 

5/11/3T 

- 

120/70 

84 

1440 

1 

134 

3/13/37 

First daj of rncdi 
cation 20 mg 

0 

4 

b 

7 

118/68 

120/68 

124/78 

120/80 

94 

112 

120 

100 

2005 

2 


5/13/37 

Second da} of med 
ication 20 mg 

0 

4 

8 

108/72 

32G/7o 

128/90 

100 

124 

90 

l55o 

2 


5/14/37 

Third daj of med 
leatioa 20 mg 

0 

4 

0 

0 

110/08 

130/94 

120/78 

118/73 

84 

100 

110 

78 

1325 

1 


5/15/37 

Fourth da} of 
medication 

20 mg 

0 

1 

7 

10S/70 

120/76 

90/00 

80 

84 

92 

2640 

J 


5/10/37 

i if th day of med 
j cat ion 20 mg 

-1 

4 

8 

9 

110/70 

128/80 

1 50/70 
120/80 

72 

100 

88 

102 

1040 



5/17/37 

Sixth day of med 
ication 20 mg 

0 

2 

0 

S 

108/00 

120/70 

128/88 

104/08 

80 

100 

114 

138 

1845 


Jjf) 

5/18/37 

Seventh da> of 
medication. 

20 mg 

0 

2 

7 

104/C0 

112/70 

130/8G 

90 

100 

80 

02o 

2 


5/19/37 

Eighth day of 
medication 

20 mg 

0 

3 

7 

112/76 

112/80 

130/80 

80 

104 

90 

149a 



5/20/37 

Ninth da} of med 
ication 20 mg 

1 

4 

8 

112/70 
1 54/88 
12G/78 

80 

88 

90 

800 


152 

a/21/37 

Tenth da} of medi 
cation 20 mg 

0 

G 

112/80 

118/80 

84 

80 


1 


0/4/ 57 

Twcnt} fourth d 1 } 
of medication 

13 mg 

0 

98/78 

88 





•East tluct. figutc3 omlttc I 


3 Bowel and Utinaty Functions — Increase ot deciease in fitquuic) of ac 
turn, meicase oi deci ease m amount ot excretion 

4 Body Weight— Decrease m most subjects, occasional m.uKcd increase 
following discontinuance ot the drugs, .is, m Casts, 6 and 7 

5 Skm, Mucous 1 lembumcb, and Vasomotor System — Noted m detad m the 
piotoeols and described m the pi e\ ions communication 1 Attention is again 
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THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


Case 4. — Psychoneurosis, Neurasthenia (Accompanied by Hypertension and Early 

Arteriosclerosis) 


OBSERVATION 

INTERVAL 

TIME AFTER MEDI- 
CATION IN HOURS 

BLOOD PRESSURE 

PULSE 

& 

g D 

a ° 

sg 

n 

& a 

O £5 

H ED 

NUMBER OF BOWEL 
MOVEMENTS 

s 

Eh 

8 

o 

r? 

S w 

^ Q 
£ 

A a 
o ° 

EJ C- 

ADDITIONAL OBSERVATIONS 

9/23/36 

- 

194/122 

56 

- 

1 

86 

Alterations in Mental Status: 








Increase in talkativeness, 

11/17/36 


140/90 

70 



92 

slight increase in motor ac- 

Two weeks prior 







tivity, marked irritabilitv, in 

to medication 







crease in depression. 

11/30/36 

- 

130/S4 

70 

1500 

1 

95 

Skin and Mucous Membranes 

Hay prior to 







and Vasomotor System: Med 

medication 







ication discontinued because 

12/1/36 

0 

140/90 

70 

2000 

0 

_ 

of headache, dizziness, syn 

First day of 

1 

224/122 





cope, blurring vision, stag- 

medication 20 

2 

208/132 

82 




gering, accompanying the 


3 

160/118 





rise in the systolic and di- 

mg. 

4 

144/98 





astolic blood pressure levels. 


7 

140/96 





Temperature: Variation from 

12/2/36 

0 

142/92 

72 

1050 

2 

_ 

98.0 to 98.6 degrees. 

Second day of 

1 

210/120 





Basal Metabolic Hate (Du- 

medication 

2 

165/105 





Hois): 10/1/36 minus 12 

10 mg. 

o 

158/90 

SO 




pei cent ; 11/30/36 plus 3 per 


5 

138/80 





cent; 12/2/36 minus 6 per 


0 

128/86 

78 




cent. 


10 

136/78 














12/3/36 

0 

145/95 

76 

1350 

0 

92 

plus 2 to plus 1. 

First day after 

1 

150/100 






medication 

2 

15S/S8 





Cellular Elements of the Blood: 

(placebo) 

3 

150/80 





11/30/36 12/2/36 


8 

122/82 





Hgb. S0% Sa% 


10 

138/86 





R.B.C.* 4,810 4,650 








w R n =; 7nfi 5.500 

12/4/36 

- 

159/102 

72 

- 

2 


Poly. 73% <54% 

Second day after 







Lymph. 23% 2S% 

medication (no 







L. Mono. 2% 8% 

medication) 







Eos. 1% 0 

1/18/37 

- 

174/114 

02 

- 

- 


Bas. 1% 0 

Forty-seven days 



S4 




Bespit at ions: Variation fiuni 

after medication 







IS to 22. __ 


•Last three flguies omitted. 


directed to the untoward effects, particularly impending collapse, as in Cases 1 
and 7. 

6. Other Functions. — Temperature — slight increase or decrease; basal meta- 
bolic rate — increase more often than decrease but no consistent variation; knee 
jerks — occasional increase ; cellular elements of the blood — no striking variation, 
except for a moderate increase in Case 5 ; respiration — relatively unaffected. 

COMMENT 

No attempt is made at tin's time to correlate the data presented in the fore- 
going summary. The results appear variable and uncertain, but sufficiently 
striking at times to justify the intensive study the procedure entails. 
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Case 3 — Teujuatic Psychosis, Posttraum vtic Personality Disorder 


OBSERVATION 

INTERVAL 

eg 
a 1 
« M 
PS 

ll 

n 

tn 

w 

s 

§ 

3 

=3 

« 

3 

a 

a- 

1 

si 
s % 

gs 

a 

1 

» 

2 

0 % 

& 3 

2 3 
a 0 
^ a 

£ 

a 

0 

3 

£ M 
^ O 
^ S5 

C O 
a a- 

2/18/37 

- 

130/70 

81 

- 

- 

127 

2/24/37 

- 

120/75 

SO 

870 

0 

132 

2/23/37 

0 

120/75 

80 

1080 

0 

_ 

First day of med 

o 

114/G6 

70 




ication 20 mg 

1 

124/64 

S4 





■1 

10S/G8 

on 





10 

115/70 

so 




2/20/"7 

0 

110/66 

80 

1975 

3 

130 

Second (lay of 

1 

116/70 

90 




medication 

2 

118/7G 

8ft 




20 mg 

3 

120/80 

88 





10 

108/80 

n 




2/27/37 

0 

108/78 

80 

1700 

3 

- 

Third day of med 

2 

100/68 

82 




ication 20 mg 

5 

112/68 

80 




2/2S/37 

0 

100/70 

70 

1745 

1 

- 

Fourth day of 

7 

124/SO 

68 




medication 

8 

122/76 

Cfl 




20 mg 

13 

116/80 

70 




3/3/37 

0 

110/68 

80 

1900 

0 

130 

Seventli day of 

8 

124/SG 

80 




medication 

13 

106/76 

76 




20 mg 







3/4/37 

0 

112/70 

70 

1150 

enema 


Eighth day of 

6 

124/70 

S-J 




medication 

12 

110/80 

64 




20 mg 







3/5/37 

0 

110/70 

80 

1350 

0 

- 

NmtU day of med 

G 

138/78 

so 




ication 20 mg 

12 

102/64 

92 




3/6/37 

0 

112/64 

68 

1400 

enema 

- 

Tenth day of mod 

3 

120/74 

so 




ication 30 mg. 

5 

126/80 

68 





12 

118/80 

so 




3/7/37 

0 

112/66 

84 

2000 

0 

- 

Eleventh day of 

4 

124/80 

80 




medication 

7 

130/90 

78 




30 mg 

12 

134/70 





3/8/37 

0 

116/70 

70 

1200 

enema 

- 

Twelfth day of 

3 

126/80 

88 




medication 

T 

126/Stf 

• ( 




30 xng 

12 

118/70 

80 




3/9/37 

0 

116/68 

7-i 


0 

129 

Thirteenth day of 

2 

130/80 

80 




medication 

4 

138/90 

S8 




30 mg 

5 

136/85 

90 





9 

138/7S 

so 





12 

120/68 

So 




3/10/37 

_ 

120/76 

80 

_ 

- 

- 

First day after 







medication 







3/33/37 

- 

116/76 

88 



_ 

Fourteenth day 







after medication 








4DDZTX0YAL OBSFPi VTIOYS 


Alterations in Mental Status Some 
elevation of mood, increase in ir 
nt ability, increase m speech , mo 
tor activity, and efhcienej , I CJ 
raided from 08 to 79 


SI m and Mucous Membranes and 
Vasomotor System M*uke<l flush 
of face, mcrea«e m nasal di> 
charge, parching of mouth, in 
crease in perspiration, headache 

Temperature Practically conafant 
at D9 0 degrees 


Basal Metabolic Bate ( DuBois ) 
2/24/37 plus 11 per cent, 2/20/37 
zero per cent, 3/3/37 plus 20 per 
cent, 3/9/37 plus 7 per cent 


Knee Jerls Increase from plus 3 
to plus 4 


Cellutar Elements of the Blood 


M ci co c> 

Hgb 95% 95% 95% 100% 

RBC* 5,230 5,090 4,950 0,070 

W BC 11350 H,2oO 9,350 12,600 

Poly 58% 03% 63% 72% 

Ljmph 37% 29% 28% 20% 

L Mono 5% 2% 8% 4% 

Eos 0 0 1% 3% 

Baa 0 0 0 1% 


Cells A few joung poljs noted 
3/9/37. 

Kespu attons Variation from 18 to 
20 


•East three figures omitted 
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THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 


Case 6.— Psychosis with Mental Deficiency, Episode of Excitement Followed by 

Depression 


OBSERVATION 

INTERVAL 

£ w 

Sg 

£ o 

>*4 

u 2 

a & 

►r* < 

w 

fcS 

p 

m 

Yi 

a 

A. 

Q 

O 

O 

U 

a 

p 

Ul 

a 

P 

A- 

P 

Ch 

r! p 
P O 

< i 

Q "i 
** 6S 

w <J 

t £ 
gg 

G 

w 

£ 

o 

« 

5* g 

— W 

2 w 
D O 

g 

g 

§ 

W 

^ G 
r4 4 
G P 

§2 

ADDITIONAL OBSERVATIONS 

1/7/37 


Hi 

08 

50 

" 

~ 

128 

Alterations in Mental Status: 
Increase in irritability, motor 
activity and speech aetitity; 
no change in I. Q. 

Skin anil Mucous Membranes 
and Vasomotor System: Cold 
ness of the extremities. 

Temperature: Piactically eon- 
slant at 9.9.0 degrees'. 

Basal Metabolic Hate (Du 
Hois): 1/13/37 minus a 

per cent; 1/21/37 plus 2 per 
cent; 1/25/37 minus 2 per 
cent. 

Knee Jerks: Unchanged. 

Cellular Elements of the Blood: 

1/13/37 1/21/37 1/25/37 
Hgb. 95% 100% 

R.B.C.” 4,670 5,180 5,130 

W.B.C. 6,150 6,700 7,050 

Poly. 54% 50% 71% 

Lymph. 39% 40% 23% 

L. Mono. 6% 8% <’% 

Eos. 0 2% 0 

Bas. 1% 0 0 

Hesitations: Variation fioni 
10 to 20. 

1/33/37 

- 

10S/4S 

68 

- 

l 

12S 

3/14/37 

First (lay of med- 
ication 20 niff. 

0 

1 

0 

7 

10S/4S 

9G/40 

102/40 

112/54 

124/70 

68 

04 

72 

80 

I860 

0 


1/13/37 

Second day of 
medication 

20 mg. 

-1 

2 

5 

ti 

7 

110/50 

120/G0 

130/S0 

12G/72 

130/80 

66 

78 

1610 

1 


1/10/37 

Third day of med- 
ication 20 mg. 

0 

5 

7 

8 

112/50 

118/74 

120/G8 

120/08 

08 

80 

6S 

76 

850 

0 


1/17/37 

Fourth day of 
medication 

20 mg. 

1 

5 

4 

5 

7 

S 

108/40 

112/40 

110/38 

118/40 

113/GO 

128/70 

70 

76 

60 

GS 

1310 

1 


1/1S/37 

Fifth day of med- 
ication 20 mg. 

0 

5 

312/70 

114/74 

08 

SO 

830 

0 


1/19/37 

Sixtli day of med- 
ication 20 mg. 

0 

4 

5 

8 

9 

110/40 

110/GO 

114/70 

12G/84 

130/70 

70 

SO 

72 

84 

S8 

900 

l 


1/20/37 

Seventh day of 
medication 

20 mg. 

0 

li 

7 

114/08 

130/84 

12G/78 

68 

80 

86 

3250 

1 


1/21/37 

Eighth day of 
medication 

20 mg. 

0 

G 

S 

120/70 

128/84 

12G/80 

70 

SS 

850 

0 

130 

1/22/37 

Ninth day of med- 
ication 20 mg. 

0 

4 

5 

110/70 

120/7G 

118/70 

70 

66 

S2 

1500 

1 


1/23/37 

Tenth day of med- 
ication 20 mg. 

0 

3 

4 

8 

9 

108/G0 

120/70 

12S/GS 

120/80 

126/76 

60 

80 

74 

SO 

84 

1300 

1 


1/24/37 

Eleventh day of 
medication 

20 mg. 

0 

4 

5 

120/6S 

124/68 

130/76 

120/GS 

70 

66 

SS 

76 

1250 

0 


1/23/37 

Last day of med- 
ication 20 mg. 

o 

120/68 

84 

800 

1 

131t 


•Last three flguies omitted. TWelght 141 pounds sixteen days after medication. 
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Cnse T—PsicHONEurosis, Av\im Hxsterii 


ousefvaikw 

INTERN \L 

II 

B: 

< s 

H 2 

5 £ 

a 

1 

W 

E 

a 

© 

s 

a 

2 

2 

S 

y 

u 

3 § 
d O 

ft £ 

S3 

j 

w 

0: 

o 

« 

6* g 

° to 

s- >n 

2 « 

S o 
z a 

to 

» 

O 

« 

•? w 
^ a 
to to 

S to 
§2 

10 V \I OllSM \ VflONfa 

12/29/36 

- 

148/86 

~Tis> 

“ 

0 

■El 

Jilteiations tn Mental Status 
Some elci ttion m mood, m 
even** to speech and motor 
activity, irritability and fi 
tigue, transitory delirium 
with tactile hallucination*; 

Sim and Mucous Membranes 
and Vasomotor System Ar 
rhythmia, flushing of face, 
perspiration, parching of 
mouth, dizziness, blurring of 
vision, cjanosis of lips, c»r 
curaoral pallor, headache 

Temperature Variation, from 
99 0 to 99 4 degrees 

Basal Metabolic Hate (Da 
Bots) 1/10/37 minus 1 per 
cent, 1/13/37 ramus 6 per 
cent, 1/18/37 ramus 11 per 
cent 

Knee Jerls Increase from 
plus 2 to plus 4 

Cellular Moments of the Blood 
1/10/37 1/18/37 
Hgb 100% 90% 

EBC‘ o 100 4,020 

WBC 7,050 5,950 

Pol} 47% 18% 

Ljraph 45% 41% 

L Mono 4% 7% 

Eos 2% 3% 

Bas 2% 1% 

liespuat tan s Variation from 

16 to 22 

2/10/37 

- 

108/60 

"Ho 

700 

l 

324 

3/11/37 

First day of med 
ication 20 mg 

0 

2 

3 

4 

7 

108/60 

128/90 

130/88 

138/90 

122/68 

8o 

92 

S4 

78 

1000 

0 


1/12/37 

Second daj of 
medication 

20 rag 

0 

4 

6 

7 

8 

112/68 

136/82 

126/08 

134/80 

130/68 

5i> 

100 

104 

88 

S4 

1470 

0 


1/12/37 

Third day of med 
motion 20 rag 

0 

5 

3 

9 

118/68 

140/84 

123/70 

134/80 

08 

60 

6b 

08 

12o0 

enema 

123 

V3V37 

Fourth day of 
medication 

20 mg 

0 

3 

4* 

112/70 

128/78 

140/90 

08 

80 

70 

IStiO 

0 


1/15/37 

Fifth day of med 
ication 20 rag 

-1 

2 

3 

4 

G 

5 

120/72 

150/70 

140/80 

130/70 

130/70 

126/80 

88 

08 

70 

80 

112 

84 

1850 

enema 


1710/37 

Sixth day of med 
ication 10 nig 

0 

i 

0 

128/80 

124/88 

124/80 

120/82 

82 

90 

1280 

0 


5717737 — 

Seventh day of 
medication 

10 mg 

0 

s 

112/70 

120/88 

80 

90 

1550 

enema 


5718/37 

Eighth day of 
medication 

30 mg 

0 

2 

112/68 

124/72 

04 

08 


1 

122 

1/19/37 

3ir$t day after 
medication 

0 

128/72 





2/4/37 

Seventeenth da> 

„ after medication 

0 

140/84 

74 



128 


*L»dst three flgrnes omitted 


It ih ictognizcd that thue jj> \auabilitj in the action ot both the bwnpatho 
mimetic and the pat as un\w them mi t tic dint’s Buucdtuic sulfate, which n» 
classed With the toimoi, appeals to be no exception to this Its impiedtctable 
action suggests that the t espouse of each individual to the ding tends to xar> 
each individual is a total unit depending on the interaction of a nnmbei of 





0 106/60 

2 105/G0 

3 108/70 
1 110/60 

118/80 



0 10S/70 

2 98/94 

4 114/76 

5 104/GS 


0 100/70 

4 I 108/80 
110/86 


0 


OBSERVATION 

INTERVAL 


11/16/36 


11/24/36 


11/25/30 

First day of med- 
ication 20 mpr. 


11/26/36 
Second day of 
medication 
20 mg. 


11/27/36 

Third day of med- 
ication 20 mg. 


11/28/36 
Fourth day of 
medication 
20 mg. 


11/29/36 

Fiftli day of med- 
ication 20 mg. 


11/30/36 

Sixth day of med- 
ication 20 mg. 


12/3/36 

Ninth day of med- 
ication 30 rag. 


12/5/36 

Eleventh day of 
medication 
10 mg. at 0 hr. 
20 mg. at 6 hr. 


12/6/36 
Twelfth day of 
medication 
10 mg. at 0 hr. 
20 mg. at 8 hr. 


12/7/36 

Last day of med- 
ication 

10 mg. at 0 hr. 
20 mg. at S hr. 


12/8/36 
First day after 
medication 


12/10/36 
Third day after 
medication 


12/14/36 
One week after 
medication 


12/21/36 
Two weeks after 
medication 


♦Last throe flRures omitted. 








126/70 

124/65 

104/72 

124/74 

116/70 

118/68 

130/72 

124/68 

110/GS 

120/6S 

130/72 


118/08 




625 0 




1375 1 0 



1000 enema 



S30 1 



900 1 0 



1200 | 0 



1125 1 1 



850 1 0 


ADDITIONAL OBSERVATIONS 


Alterations m Mental Status: 
Elevation of mood, incrcas-c 
in speech activity, motor ac- 
tivity, fatigue at times. 

Skin and Mttcous Membranes 
anil Vasomotor System: Se- 
vere headache. 

Temperature: Variation from 
98.0 to 99.0 degrees. 

Basal Metabolic Bate (Du- 
Bois): 11/24/36 minus 13 
per cent; 12/1/36 plus 28 per 
cent; 12/S/3G plus 3 per cent. 

Knee Jerks: Unchanged. 

Cellular Elements of the Blood: 


Hgb. 

R.B.C.* 

4V.B.C. 

Poly. 

Lymph. 

L. Mono. 

Eos. 

Bas. 


11/24/36 
95% 
5,580 
7,750 
06% 
24% 
>. 3% 

5% 

2 % 


12/S/36 

95% 

5,220 

10,200 

65% 

19% 

11 % 

3% 

2 % 


Respirations: 
16 to 20. 


Variation from 
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Case 9 — Alcoholic Psychosis, Acute Hallucinosis, Follow fd by Depression 


OBSERVATION 

INTERVAL 

TIME AFTER MEDI 
CATION IN HOURS 

w 

Cm 

D 

01 

w 

w 

Cm 

I 

o 

s 

a 

W 

V3 

S 

D 

Zj 

* 

E 

3§ 

» t 
tt 

S D 

H 

o 

C3 

G. 2 

° z' 

Cm H 

H a 
a ” 

a o 

* a 

% 

£ 

© ' 
u 

^ J? 
a p 
o o 
a e. 

VDIHTIONAE. OBSERVATIONS 



U2/96 

78 


0 

ISO 

Alterations tn Mental Status 
Elevation of mood, increase 
in motor activity, increase in 
rnUnbiVity, increase rn aV/j'i 
ity to concentrate, marbed 

feai fulness 

Sktn and Mucous Membranes 
and Vasomotor System Face 
hushed, perspiration, numb 
ness of hands and feet, gen 
cralized tremors 

Tempetatwe Vmation from 
98 8 to 99 8 degrees 

Basal Metabolic Bate (Du 
Bois) 11/4/° 6 minus 2 per 

cent, 11/7/36 plus 1 per 
cent 11/10/30 plus 17 per 
cent 

Knee Jerls 11/4/36 absent, 
11/10/30 plus 3 

Cellular Elements of the Blood 
11/4/36 11/7/36 11/10/36 
Hgb 85% - 90% 

R B C * 4,530 - 4,710 

W B C O,3o0 6,500 0,200 

Poly 70% 07% 06% 

Lymph 16% 25% 33% 

I Mono 4% 6% 0 

Los 2% 2% 1% 

Bjn 2% 0 0 

Cells A feu young polys noted 
11/10/3G 

hesitations Variation from 
18 to 20 

11/4/3G 


112/78 

100/70 

120 

9o0 

i 

1S4 

11/5/36 

First <1 iy of med 
ication 20 mg 

0 

1 

2 

3 

6 

116/78 
130/98 
158/8 S 
138/100 
130/90 

110 

90 

4d0 



11/6/36 

Second day of 
medication 

20 mg 

-1 

1 

6 

110/90 

104/68 

124/84 

122/94 

92 

80 

7o0 


11/7/36 

Third day of med 
ication 20 njg 

0 

o 

3 

G 

9 

125/88 

140/94 

98/60 

122/94 

134/104 

78 

120 

550 

3 

183 

U/8/36 
fourth day of 
medication 

20 mg 

1 

1 

3 

102/78 

138/98 

142/92 

70 

78 

1200 



11/9/36 

Fifth day of med 
ication 30 mg 

-5 

-2 

-1 

2 

6 

138/84 

134/96 

136/88 

130/88 

126/90 

74 

74 

9o0 

o 


11/10/36 

Sixth day of med 
ication 30 rag 

-1 

1 

2 

4 

6 

110/90 

150/100 

158/104 

152/102 

128/98 

72 


j 

179 

11/11/30 

First day after 
benzedrine 
(placebo) 

0 

6 

102/70 

98/68 

70 




11/12/36” 

Second day after 
benzedrine 
(placebo) 

0 

0 

110/78 

124/74 



1 



’Last thiec Rguus omitted 


file to is lathei than on the penpheial action alone Among these factois might 
be included the physical constitution of the mdmdual, his endocime status, 
his idiosymciasy , his pexsonality makeup and cential affectual tendency , his 
psychologic lcactioii to the pxoceduic based on his piciious conditioning, exist 
mg mechanisms and complex fonuations, the effect of this psychologic state 
on the physiologic leaction , the additional physiologic conditioning lesulting 
fiom the pioccduic, the pusoiulity ot the nnestigatoi and the inaction of the 
patient to him, the state of the entne lien ous system, including the voluntaiy, 
the icflex, and possibly the exti apt lamidal systems and puticulaih the state 
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Case 10. — Dementia Praecox, Catatonic Type 


OBSERVATION 

interval 

ft 

3 p 
a o 

£2 M 

8 2 
< fc 

2 ? 

3 % 

I 

« 

ai 

g 

& 

? 

K. 3 

11 

Cl P 

W 

o 

ft 

p 2 

°S 

ft w 

2 M 

P o 
£ B 

S3 

** 

s 

p 

P Vi 
11 

ADDITIONAL OBSERVATIONS 

12/S/3G 

■ 

12S/S2 

84 

- 

- 

160 

Alterations in Mental Status: 
Increase in motor activity. 

Skin and Mucous Membranes 
and Vasomotor System: Un- 
changed. 

Temperature : Variation from 
99.0 to 99.4 degrees. 

Basal Metabolic Bate (Du- 
Bois): 12/13/36 minus 9 

per cent; 12/22/36 plus 13 
per cent. 

Knee Jerks: Unchanged. 

Cellular Elements of the Blood: 

12/13/36 12/22/3G 
Hgb. 100 % 10°% 

R.B.CV 5,250 5,070 

W.B.C. S,500 5,050 

Poly. 62% 

Lymph. 24% 2l c /c 

L. Mono. 10% -% 

Eos. 2% 1% 

Bus. 2% 2% 

Respirations: Variation from 
16 to 20. 

12/13/3G 



86 

2200 


163 

12/14/36 

First day of med- 
ication. 20 mg. 

0 

2 

5 

7 

B 

S4 

76 

890 

0 


12/15/36 

Second day of 
medication 

20 mg. 

0 

2 

4 

5 

138/SO 

140/S0 

140/84 

132/76 

74 

72 

72 

1050 

1 


12/1G/36 

Third day a£ med- 
ication 20 mg. 

i 

126/80 

140/32 

136/74 

70 

SS 

8S 

1100 

0 

' 

12/18/36 

Fifth day of med- 
ication 20 mg. 

0 

5 

6 

8 

130/80 

138/SO 

136/84 

130/86 

86 

80 

740 

enema 


12/19/36 

Sixth day of med- 
ication 20 mg. 

H 

m 

80 

70 

1000 

0 


12/21/36 

Eighth day of 
medication 

20 mg. 

0 

4 

9 

m 


SOO 

ca- 

thar- 

tic 


12/22/36 

First day after 
medication 


126/74 

SS 



160 


•Last three figures omitted. 


of balance and tonus of the components of the entire vegetative nervous system. 3 
The reaction of the autonomic nervous system may involve the state of the so- 
called “sympathetic centers” and the parasympathetic centers in the cortical 
(Orlandic), the diencephalic (hypothalamic), the mesencephalic, and the medul- 
lary-spinal regions; the state of the sympathetic and parasympathetic ganglia; 
the state of the sympathetic and parasympathetic efferent nerve fibers and their 
endings; and the tendency to specific circumscribed reactions, compensatory re- 
actions, delayed responses, and aftereffects as pointed out by Pavlov 4 in his state- 
ments on positive and negative induction, and Sherrington r ' in his description of 
immediate and successive induction as part of the integrative action of the cen- 
tral nervous system. 


SUMMARY 


1. A method of procedure is described by ivliich some of the physiology 
actions of benzedrine sulfate are being studied clinically, particularly in regard 
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to the effect oil the blood piessme, the pulse, the lion el and the unnaij functions, 
the bodt weight, the shin, the mucous membianes, and the sasomotoi system 
Obsenatxons are also being reeoided on the sanations m tempeiatme, the basal 
metabolic late, tile cellulai elements of the blood, the knee jeihs, and the respna 
tion 

2 Ten typical piotocols are presented to lUustiate the t\pe of data obtained 
bj this pioeedure The lesults, \anable and unceitain as thei appeal to be, aie 
sufficiently mtciesting to nan ant continued eateful study 

nrrcBFvcFS 

1 Dos idoff, E , aiul Ri.ifcnstun F C It Tho Action of B^nyfidiiue 'bilfo.to 

«T A M A 108 1770 in 7 

3 Soil matin, fotabl A Mnauat ot P1i*irraa«ilogv , c«l “3 Phil ulelphn W B Sxnmleis 
Co ,p Til 

3 (a) Stewart H Grainger i bo \egetitive ‘Nervous Swem Oxford Mc<l 7 S30, 

19%, Part II 

(b) Stewart, Sir Tttmea The \nntomv of the Neivous System, Oxfoul Med 6 Chip 1, 

193b, Part I 

(c) Globus, J H \egctatrve Disturbances of Cerelual Origin New ^ork Stito J 

Med 35 101, 193o 

4 Pavlov, I Conditioned Reflexes, Mew ^ ork 1928 Oxfoid Umveisitj Press 

1 Sherrington, C S Integrative Action of the Nervous Sv stem New Haven, 1911 lale 
Uimersitj Press 


CHOLESTEROL YSIS IN THE BLOOD PLYSMA 01' NORMAL MAN 


Purcei l G &CHUBE, M D N tout R VSK1N M D \nd Ei F v\or C VMPBE1 l, A B , 
Boston, Mass 


T HE obsmntion of Sbope' that cholesteiol cstci ma\ disappeai entnely fiom 
the blood seium of animals aftu deatli led him to postulate the presence of 
some \eir aetise cholesterol ester splitting substance m animal tissues He then 
incubated the blood seium of a com with cholesterol fiee, saline extiacts of dif 
icrent tissues, and m eaeh instance obtained a moie or less marked Indioljsis of 
cholesteiol esteis The pioportion of free to combined cholesterol ill the serum 
ivas not alteied Speirj 10 m opposition to this, e\am«ied the postmoitem blood 
of 150 pei sons who )wd died suddenh from callous causes, usuallj tiauma He 
found that the pcieentage of hoe in total cholesterol Has within the normal 
Hinge (24 to 30 per cent) ill 115 instances, below 24 pci cent m 14 instances, and 
'‘hoi o 30 per eent in 21 instances Spcnj* has futthci declaied that an actne 
cholesteiol esteiasc is piesent m hlood serum and that a definite estenfication of 
fiee cholesterol takes place when the blood serum has been incubated, with a re 
suiting large increase m the piopoition of combined to fiee cholesteiol Ivondo, 3 
Cjtionbeig 4 Muellei, 5 Schulta,* and Thannhausei had meubated whole blood 
and obtained the opposite lcsnlts, l e , that tlieie was either a hsdioltsis of the 

brum the Pathological Laboratory of the Boston State Hospital Boston 
Received for publication august 12 1937 
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cholesterol esters or no significant change in the proportion of combined to free 
cholesterol. Schultz 0 has incubated mixtures of blood serum or plasma with 
minced liver and noted no change in the cholesterol fractions, although a marked 
splitting of cholesterol esters did occur when minced liver was incubated with 
whole blood. Mueller 0 and Nomura 8 have noticed the esterification of free choles- 
terol when they incubated blood serum with pancreas and pancreas extracts. Op- 
posed to this are the results of the work of Kondo, 3 Schultz, 0 Cytronbcrg, 4 
Thannhauser, 7 and Nomura 0 who reported that cholesterol esters are hydrolyzed 
when they are incubated with different tissues, including the body fluids, pan- 
creas, and tissue extracts. Sperry, 11 using saline extracts of liver, kidney, muscle, 
lung, brain, spleen, and heart of the guinea pig, mouse, and rat and incubating 
them with beef, sheep, and human blood serum found that an esterification of 
free cholesterol occurs just as when serum was incubated alone, but that in most 
instances the tissue extracts appeared to inhibit the reaction to some extent. 
Sperry, 2 incubating blood serum at 37 to 40° C. for as long as three days in some 
instances, noticed that in most cases the total cholesterol before and after incuba- 
tion agreed within the limit of error of the procedure. In a few instances the 
differences were slightly greater, but they varied equally in each direction. 

Although the above investigations may appear conflicting and confusing, it 
would seem that there is definite proof in them that incubation of blood serum or 
whole blood results in the activation of a cholesterol esterase, with a resulting 
conversion of free cholesterol to the combined form. In the incubated samples 
there would result, as Sperry has indicated and providing there was no change 
in the total cholesterol, an increase in the proportion of the combined to the free 
forms. This resulting total cholesterol, with the exception of Sperry's 2 work, has 
been neglected and has not been too carefully investigated. The problem of the 
rate of change, if any, taking place in the total cholesterol of blood over a time 
period should be established, because knowledge of this type is important for 
practical as well as theoretical reasons. It is the purpose of this paper to 
present such an investigation. 


METHOD 

The individuals used for this work were normal both physically and men- 
tally. All were males, females being excluded because of the possible complicat- 
ing factor, catamenia. The blood was drawn under sterile conditions after a fast 
of fifteen hours. It was divided into two parts, and an equal quantity placed m 
each of two sterile oxalate tubes. It was taken immediately to the laboratory 
where the sample was centrifuged at 30,000 r.p.m. for fifteen minutes, the plasma 
removed, and the first cholesterol estimation started within a half hour after the 
withdrawal of the blood. One tube of blood rvas kept at room temperature (21 to 
24° C.) and the other at icebox temperature (8° C.). Subsequent cholesterol esti- 
mations Avere made on samples of blood draAvn from these tAvo specimens at one-, 
two-, four-, six-, eight-, and tAventy-four-liour intervals. The method of determi- 
nation of the cholesterol Avas adapted from Bloor, 12 Avhere 1 c.c. of plasma was 
added slowly witli shaking to approximately 40 c.e. of an alcohol-ether nnxtme 
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(3 1) in a 50 c c \ olumeti ic flask It was then bi ought to boil on a water-bath, 
allowed to cool to loom tempeiatuie, diluted to the 50 c e maik, and fllteied into 
an Eilenmever flask thumgH fat-fue filtei papei, the funnel being constantly 


T\qte i 
If-CBOV GlOlP 

Showing (let uled x 'tuitions m choWeiol \ ilue** as menMiied jn mg per 100 ec phszna 
m etch mrimdual for eielt time period, inti the gun or Iirw for eight and tn eat} four hour 
penod« 


TIMF IN IIOl RS 


GVI\ OR IOSS 




1 

2 

4 

b 

8 

24 

8 up 

24 hr 


151 

130 1) 

333 0 

15' 73 

15,73 

1 13 0 

1 ,0 0 

18 

-17 

: B-SE 

170 

367 5 

108 7 

Kil» 0 

161 23 

lbl 33 

129 0 

- «) 

+ 9 


200 

197 5 

197 3 

300 0 

393 0 

°2 ' 7 

3173 

+21 

+17 

■ 

155 

130 2 

153 2 

130 0 

33b 7 

130 2 

202 5 

+ 1 

+47 


SOS 

208 7 

292 5 

193 5 

195 0 

198 7 

210 0 

-10 

+ 2 

t> 

210 

317 0 

217 5 

321 4 

20b 2 

211 2 

206 2 

4 1 

- 4 

7 

211 

211 7 

215 0 

211 7 

2375 

211 2 

217 5 

2 

+ 4 

$ 

130 

1312 

110 0 

111 3 


Ho a 

133 0 

+ 5 

+ 5 

0 

20G 

200 2 

EjTjTp 

200 0 


ESQ 

169 75 

-39 

-17 

10 

213 

213 73 

217 5 

317 o 

217 5 

190 2 

192 5 

17 

-21 

11 

185 

385 0 

186 25 

183 0 

183 0 

16S 73 

168 73 

-17 

-17 

12 

132 

138 75 

128 75 

328 73 

H0 0 

HI 23 

140 0 

+ 9 

+ S 

13 

153 

151 25 

133 75 

151 75 

347 5 

H 2 5 

142 5 

-n 

-11 

14 

158 

158 75 

158 75 

150 7 

192 5 

192 3 

157 2 

+34 

- 1 

15 

252 

242 5 

211 25 

211 25 

EEH 


210 0 

- 7 

-42 

lb 

101 

ICO 25 

1G3 75 

302 35 

3aS 73 


192 5 

+ 4 

+71 

17 

148 

148 75 

150 0 

151 35 

PMtl« 


mil 

+35 

+35 

IS 

161 

101 25 

153 75 

102 5 

lbl 25 

158 73 

170 0 

- 3 

+ 9 

10 

20G 

par w 

KWH 

Bam 

217 3 

218 75 

215 0 

+12 

+ 9 


176 

17b 25 

176 25 

170 35 

178 23 



+14 

+14 

21 

361 

lbl 35 

100 35 

158 17 

166 25 

16b 35 

390 0 

+ 5 

+20 

R 

oo *r Tjmpervtorl Group 

< ASE 

TIME 3*f HOW S 

CV1N OR IOSS 


Vj 

1 

3 

4 

(> 

8 

24 

s m 

34 nr 

1 

153 75 

147 50 

151 25 

151 35 

152 5 

130 2 

133 75 

-17 

-20 


170 0 

1GG 25 

166 0 

157 73 

163 75 

163 75 

121 37 

- 7 

-49 

3 

200 0 

2012 

200 2 

303 0 

205 0 

213 5 

242 6 

+11 

+42 

4 

155 0 

153 7 

151 2 

lol 7 

353 0 

157 5 

200 0 

+ 2 

+45 

5 

208 7 

310 0 

198 7 

200 0 

205 0 

3917 

213 0 

-15 

+ 5 

(i 

210 0 

2112 

225 0 

217 5 

221 2 

217 5 

205 0 

+ 7 

- 5 

7 

3117 

3117 

211 7 

3 13 7 

2112 

210 0 

223 7 

- 3 

+10 

8 

130 0 

111 2 

135 0 

1112 

110 0 

135 0 

131 2 

+ 3 

+ 1 

9 

200 2 

300 2 

201 25 

303 75 

200 0 

196 23 

172 5 

-10 

-14 

10 

213 0 

313 75 

217 5 

2173 

217 5 

200 0 

185 0 

11 

- 2b 

11 

185 0 

185 0 

185 0 

1S3 0 

187 5 

16S73 

168 73 

-17 

-17 

13 

133 5 

138 75 

138 75 

128 75 

140 0 

142 5 

140 0 

+30 

+ 8 

11 

151 75 

151 75 

15175 

15o 73 

147 3 

143 0 

147 5 

- S 

~ b 

14 

J5S 75 

158 75 

15b 2 

158 75 

195 0 

1917 

143 7 

+13 

-lb 

15 

253 5 

245 0 

228 0 

328 0 

252 3 

228 0 

211 25 

-34 

-41 

lb 

101 25 

lbl 35 

lbl 35 

lbl 33 

300 23 

Ibb 23 

192 5 

+ 5 

+31 

17 

148 73 

148 75 

153 0 

331 23 

151 25 

1S2 3 

182 5 

+ 14 

+ 34 

IN 

101 25 

lbl 35 

158 73 

338 0 

10125 

102 5 

173 5 

+ 1 

+11 

19 

30b 2 

30b 2 

30 0 3 

20b2 

200 2 

217 5 

218 73 

+11 

+13 

20 

170 25 

170 35 

17b 35 

178 75 

17b 25 

19b 23 

192 5 

+20 

+ib 

31 

lbl 35 

lbl 35 

lbl 35 

lbl 73 

lbl 23 

Ibb 23 

190 0 

+ 3 

+29 


coteied to pieient eiapomtion Twenty cubic centimeteis of this filtiate weie 
e\apoiated just to dr) ness at a tempeiatiue of 60 to 70° C The lesidue was 
e\ti acted 3 times with hot chloiofoim, using fiist 5 ce, then lot, then 2 ec. 









714 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


of chloroform, and transferring each portion to a 10 c.c. graduated, stoppered 
cylinder. The extractions were made up to 5 c.e. with choloroform. In a similar 
cylinder 5 c.e. of the chloroform-cholesterol standard containing 0.1 mg. of 
cholesterol was pipetted. To both standard and unknown there was added 2.0 
e.c. of acetic anhydride and 0.1 c.c. of concentrated sulfuric acid. Each cylinder 
was stoppered and mixed and permitted to stand in the light of the colorimeter 
for twenty-five minutes. The resulting yellow green colors were compared in 
the colorimeter, and the cholesterol per 100 e.c. of plasma calculated from the 
formula : 


Reading of Standard 
Reading of Unknown 


x 125 — mg. cholesterol per 100 c.e. of plasma. 


Table II 
Icebox Group 


Showing range of group values and average of group values for each time period the 
cholesterol was measured, and average gain or loss and range of gains or losses for entire 
group for eight- and twenty-four-hour time periods. 


TIME 

(HOURS) 

RANGE 

AVERAGE 

AVERAGE GASS 

OR LOSS 

RANGE GAIN 

OR LOSS 

Vt 

120-252 




i 

14S-242 




2 

12S-231 




4 

328-231 

i 17ti 



(i 

122-245 




s 

135-245 


+0.47 

+35 to -39 

24 

129-217 

■■ 

+0.90 

+47 to -12 


Room 

Temperature Group 


Vi 

120-252 

170 



1 

128-245 

177 



2 

12S-22S 

377 



4 

328-228 

178 



0 

130-252 

ISO 



S 

135-22S 

380 

+1.0 

+35 to -If 

24 

121-242 

3 79 

*f 1 

+45 to -19 


Each estimation was done in duplicate and the average value recorded in each 
instance. The error of the method was considered to be ±5 mg. 


RESULTS 

The total number of men in the study was 21. The age range was 23 to 35 
years. 

Table I shows the detailed cholesterol values in each individual for each time 
period as well as the eight- and twenty-four-hour gain or loss. 

Table II shows the range of gain or loss and average value of cholesterol foi 
the entire group for each time period as well as the average gain or loss and 
range of gain or loss for the entire group for each time period. 

From these tables it can be seen that .- 

1. Excepting for minor deviations, the change in cholesterol was the sa« ie 
in the icebox group as in the room temperature group. 

2. There was generally a change in the cholesterol in a positive or negati' c 
manner, with increasing passage of time. 
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3 The gieatei changes usually oeeuned after eight houis lsad lapsed 

4 The direction and degiee ot the change could not he predicted 

5 The aycuage \ due o£ change foi the gioups paialleled closeh but were 
pool indices ot the actual change m qumtity of cholesteiol m the m 
dry idlial ease 

0 The cases m yylueh eholestuol mci cases occmied iveie leiu.u Labi} well 
balanced In tin cases m which decieascs oeeuned 

7 In some instances the change m the quantity of ehoksteiol oeeuned eailj, 
while m otlieis it oeeuned not at all oi only sen late 

8 The onginal quantity ot cholesteiol m the plasma does not affect the late 
noi degree of change in cholestei ol as time lapses 

9 No lelationslup could be established between the late of change in the 
quantity of cholesteiol and age hods type eijthioeyte count, leucocyte 
count, differential count fluid intake oi fluid output 

DISCUSSION 

The results of this studi would indicate that )i thcie is a change in the pio 
poitions of the combined and fiee foims ot cholesteiol oier a hunt) fom houi 
period at loom oi icebox tcmpeiatnics this change does not always result m a 
total cholesteiol which is identical with the anginal In some casts this salue 
icmamcd the same, hut thcie aie otiius m which it u is increased oi deeieased 
These increases oi decicases moieovcr, cannot he explained on the basts of an 
oxidation i eduction action taking place because the tallies m the icebox gioup 
closeh paialleled those m the mom tempciature gioup Tlieie lcmam thcie 
foie, only tlnee possible explanations foi these mci eases and dceienxes, i e , that 

(a) the anticoagulant acted m some physical oi chemical mannei to induce them, 

(b) cholesterol was m some cases mcieasingh adsoibed oi enmeshed m piotem 
molecules, while in otlieis it was piogiessixely leleased fiom these molecules and 
(e) that m some instances the cholesteiol was destioyed while m otlieis it was 
appaientlj mcicased In the libuation of bodies m the plasma capable of gumg 
a cholesteiol leaetion 

Although it is possible that some of the cholesteiol m oui espei iments was 
dcstioted, it is lathe! impiohahk tliat bodies weie hlieiated m the plasma eapa 
hie of giving a cholesteiol icaction Foi this reason we fed that the possibility 
of the lattei pait of (c) plajmg a io!e can he iclatnely safely ignored Bold 
and lluiia), 13 howeyei, have pointed out that although the anticoagulants 
hcpaim, Imndm, and defihnnation do not matenalh altet the cholesterol con 
tent of blood plasma, tin eoneentiation of cholesterol is nuanablj lowei nn 
mediatcl) iftei the addition ot potassium oxalate and depends upon the concen 
tiation ot the anticoagulant silt md the time oxei which it acts In expel inients 
designed to show the effect ot potassium oxalate oyei a penod of time from fifteen 
nimntes to thiee dajs they found that the oxalate pioduced an immediate de 
mease m cholesterol whtcli dcciease itmamed low for six to eight hams on fh«, 
nyerage, and then returned to the mitnl leycl again yuthm tyyenty fom h'ou} 
So, it is possible tbit some oi out cholesteiol decieascs should be t xplameti upon 
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such a basis. If this is true, then it would be highly advisable to discard the 
oxalate as an anticoagulant and substitute for it some other anticoagulant, such 
as heparin or hirudin. This, however, does not explain our increased choles- 
terol values, and probably not all of the decreased ones. The work of Kruger 14 
should also be of some assistance in this respect. He has shown that in ultra- 
filtration of pleuritic and ascitic fluids through a cellophane membrane the rela- 
tive concentration of total protein and of free and ester cholesterol in the ultra- 
filter residue is not significant, excepting that more free than ester cholesterol is 
loft in the residue. Using a Berkefeld (kieselguhr) filter, lie found that the 
filter adsorbs cholesterol selectively, removing approximately 72 per cent of the 
cholesterol and only IS per cent of the total protein. There was a definite in- 
crease in the ester fraction of the cholesterol in the Berkefeld filtrates. Then 
B ruger mixed kieselguhr powder with body fluids and found that the powder 
showed practically the identical results of the Berkefeld filter in that the 
kieselguhr powder possesses a selective adsorption for free and ester choles- 
terol, that the adsorption varied directly with the duration of contact. From 
his work, which supports that of Went and Goreezky 13 and Bendien and Snap- 
per, 10 he pointed out that (a) there may be a stronger linkage between protein 
and ester cholesterol than between protein and free cholesterol, (b) cholesterol 
may be adsorbed to protein and thus rendered impermeable, and (e) cholesterol 
may occur in such fluids as large molecular aggregates which could not readily 
pass the membrane pores. It is very possible that, as he suggests, the choles- 
terol is not bound to the protein, but that the large cholesterol aggregates are 
enmeshed in comparatively large protein particles. This would support the view 
of Gardner and Gainsborough 17 and Young 18 who feel that cholesterol is hound 
in a loose way to protein and that no chemical union exists between them. It is 
conceivable that in our eases where cholesterol increases were found with in- 
creased passage of time there was a gradual dissolution or freeing of the en- 
meshed cholesterol micellae from the protein molecule, with a resulting increase 
in the total measurable cholesterol. 

The problem of the rate of change of cholesterol in a specimen of blood 
plasma over a period of hours is, therefore, unquestionably a complicated one, and 
the result depends entirely upon the direction of equilibrium established by the 
involved factors; i.e., (a) the attempt of a cholesterol esterase to change free 
cholesterol to a combiued form, (b) simple dissolution of cholesterol molecules 
by hydrolysis, (c) the types of anticoagulant used, and (d) the rate at which 
the cholesterol aggregates are able to free themselves from the meshes of protein 
molecules. The resulting progression of events determines whether the choles- 
terol curve over a period of hours ascends, remains flat, or descends. 

SUMMARY 

A study of the rate of change of total cholesterol in blood plasma of normal 
men over a period of twenty -four hours is presented. Changes do occur in posi- 
tive and negative directions, making group average values over this period o 
no value. No relationship between this change and other available data 
established. 
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PENTOTHAL STUDIES WITH SPECIAL REFERENCE TO THE 
ELECTROCARDIOGRAM* 


Richird Ivohn, M D , \nd Ludwig Lfderer, MB , M S , Chicago, Ili 


A MONG the ultia shoit acting ku bit mates nitioduced into the field of sin 
^ gieal anesthesia, the gioup ot the so called thiobaibituiatcs has aioused 
eonsideiable mteicst Ceitain piopcities of one of these, ethj 1 1 methyl butyl 
thiobaibitunc acid, commonh called pentothal and desenbed fiist b) Vohule 1 
and Tabern, 1 will be discussed m this papei Wemei, Piatt and Tatum 2 ha\e 
very recent!) made a eompai ati\e e\pei linental stud) of tins chug and similar 
ones, with special lefeience to then toxieitv 

Giuhzit, Do\, Rowe, and Dodd" lcpoited also iceentl) then investigation 
of seveial thiobaibituiates legaiding then action upon lespnation and blood 
pitssuie One of then statements that “induction of sulphm into Pentobaibital 
(so foimmg Pentothal) did not change its anesthetic oi toxic piopti ties’ can 
baidl) be agiced upon m view of the olnueal expeiicnee and the icsults of othu 

** r< J* n the Pharmacologic il Research Department \bbott Liboiatorie* N >rlb Ohtcig) 

" n j Uie Dcp irtment of Ph\siolog\ ml Pharmacology Northwe>»tei n Diilvoivitv Chirico 
Uocchrl for i iiblic ition Vuciist 14 1017 
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investigators. Werner 4 demonstrated in rabbits an interesting difference between 
evipal and pentothal. The blood pressure fell in the majority of cases following 
the intravenous administration of evipal, while pentothal produced a rise in pres- 
sure in a considerable number of the animals used. 

Gruber 3 drew first attention to his observation that thiobarbiturates pro- 
duced changes in the electrocardiogram of dogs. In a second paper 0 the same 
author published his extensive studies of the action of thiobarbiturates upon 
respiration and heart. Volpitto and Marangoni 7 have published work of a 
similar nature in human beings. Since the pertinent literature on pentothal and 
its analogues has already been reviewed, we refrain from quoting them again. 

Gruber found that the first intravenous injection of pentothal produced dis- 
turbances in the electrocardiogram in nearly all cases in dogs, and that the 
second injection was invariably followed by such disturbances. These changes 
which he describes consist of alternate ventricular rhythm, premature contrac- 
tions, and shortened P-R intervals; similar observations were made in cats, 
monkeys, and rabbits. Morphine enhances the appearance of these disturbances, 
while atropine does not have any influence. Epinephrine removes them either 
permanently or temporarily. Before this last paper of Gruber’s was published, 
we were performing similar investigations, the results of which are described in 
this publication. 

TECHNIQUE 

Dogs, cats, rabbits, and monkeys (Rhesus macaccus) were used. Electro- 
cardiographic records were taken of all animals with Lead II, using a Cambridge 
string galvanometer, one millivolt giving 1 cm. excursion of the string. 

Silver plate electrodes were applied to the shaved extremities of the animals 
by means of gauze soaked with saturated sodium chloride solution. In one group 
of animals no anesthesia was used previous to the first pentothal injection. A 
control tracing was taken of the unanestlietized animal. In a number of cases 
the pentothal anesthesia was utilized for preparation of the animal for blood 
pressure and respiration records. The carotid artery was cannulated for the 
recording of the blood pressure. Respiration was recorded by means of a 
tracheal cannula with side tube connected with a Marey-tambour. In another 
group of animals this preparation was done under light ether anesthesia, and 
the first pentothal injection was made subsequently after the ether effect had 
subsided. Finally, several animals were subjected to anesthesia only without 
any surgical preparation, and their respiration was recorded by means of a 
pneumograph connected with a Marey-tambour. 

Pentothal was used in the form of its sodium salt in a 1 to 5 per cent 
freshly prepared solution in distilled water. The rate of injection varied inten- 
tionally in the different experiments, allowing thirty seconds to three minutes 
for the administration of a single dose. Evipal was used in some experiments 
in the same concentrations. 


RESULTS 

f 

1. Bogs . — Six animals, weighing between 7 and 18 kg. were used. Two o 
these were given light ether anesthesia previous to pentothal. One animal re- 
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ceived ethei for a short time duung the experiment The othei tlnee wcie 
injected with the baihitmatcs onlj One of these clogs, which was extrenrelj fat, 
died shortly aftei a lapid (thirty seconds) injection of 12 mg /kg pentothal 
All the othei annuals ieeei\td repeated injections Table I gives a summaij of 
these experiments 


Tvbff I 

E\i ei imlnt os Dogs 


DOG NO 


SECOND VR\ 

VN ESTHESI V 

DRLG & DOSE 

MINUTES 

" " 1 1 

i mi \ii\ 

INTERV U 

PFMVPKS 

W LIGHT 

VNESTIIESIV 

BETU EFN 

IN JK TIONS 


1 

18 Kg 

Ftlier 

Pentoth il 10 nig /kg 
Eupil 10 mg /Kg 

( 8 



Pentothal 10 mg /kg 

42 




Fwpil 10 nig/Ig 

38 




P< ntoth il 10 mg /] g 

30 


2 

Etlu r 

Pmtoth il 12 mg /kg 


\erj ripi<] injec 

1.0 kg 




tion, died 

3 

90 kg 

Etltci 

Pentoth il 8 mg /kg 

Pe ntoth il 10 mg /kg 

°9 



Evipal 10 mgAg 

20 




Pentoth il 10 mg Ag 

14 


4 

12 (i kg 

lN 011(! 

Pentothal 10 nig /kg 
Pentoth il 20 mg /kg 

20 



Evipil 23 mgAg 

25 




Pentoth il 20 mg /kg 

00 


5 

11 9 kg 

None 

Evipil 2a mg /kg 

Pentothal 20 mgAg 

13 

10 minutes later 



0 3 mg /kg 





itropme 

sulfate 



Pentoth il 23 mg/lg 

45 

Followed by 10 




minutes ether 
anesthcu i 




Pentoth il 20 mgAg 
Pentothal until 

03 




lO'pir itorj 
paialv-is 



0 

12 0 kg 

Is one 

Pentothal 13 mg /kg 
Pentoth il lo mg /kg 

21 



Pc ntoth il 13 mg /kg 

10 




Pentoth il 13 mgAg 

17 

23 mg ephcdrinc 





sulfate 1 
minutes after 
pentothal 



Pentothal lo mg /kg 

19 




Pentothal until re'-piia 

8 



ton pirthsis 


Similar to Weiner’s findings in lahlnts, we tound in dogs that pentothal 
seems to ha\e a more pionouneed dcpicssrvc action upon the lcspnation, while 
eupal products a drop in blood pussuic which is not often seen with pentothal 
1'ig 1 illustrates this effect of the two dings upon Dog No 1 Subsequent 
injections gave coi responding n suits No disturbance m the caidiac rhythm 
"as recorded m the elcctiocaidiogiam The pulse late was influenced \ei\ little 
and showed occasionally a diop fioni 240 beats to 230 beats pei minute aftei 
pentothal injection There was no appreciable change in the P R interval which 
" ds /Is of a second 
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Dog No. 2, which ceased breathing immediately after the first dose of pento- 
Ihal, showed no significant changes in the electrocardiogram until it died by 
respiratory paralysis. 



Fig. 1. — Dog No. 1. Upper tracing respiration, lower tracing carotid blood prrj’ 
The pentothal injection and the evipal injection ' ' an identical l o ^ 

an earlier phase of the experiment. Tlie rate of for both dru jjr** 

numbers in the tracings correspond to those of _ The kymogiai 

was stopped for live minutes at x. 

I — Forty minutes after last pentothal injection. 

II — During injection of 10 mg./kg. pentothal. 

III — Immediately after injection. 

IV — Ten minutes after injection. , .. ejC 

No significant changes in the electrocardiogram. The tracings after evipal 

also normal. 

Dog No. 3 showed no marked change in pulse rate and electrocardiogram 
after the administration of either pentothal or evipal. Repeated tracings " eie 
taken before, during the injection, and afterwards (see Pig. 24). 

Dogs No. 4 and 5 showed normal electrocardiograms following the injection 
of evipal, except for a depression of the T-wave. However, the administrate 11 
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of pcntothal was followed by changes m the eleetiocaidiogiam aftei e\ ciy in- 
jection in these two dogs The time of onset oi the distiubances \aned fiom one 
to si\ minutes It was noted that in all casts the changes subsided with the end 
of the anesthesia Some tj pieal tracings aie gi\en m Fig 25, C and their mter- 



pietation destiibed in the legend In tontoidauce with Giuber’s espenente, 
atropine did not influence the appeaiante or dniation of the distuibances 

Tliu cxpciiineiil conducted on Dog No (> did not show anj pathologic* 
changes in the eleetiocaidiogiam The injection of 25 mg of epludimc sulfate 
dining pcntothal anesthesia piodueed a maiked sustained use of the blood 
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pressure. However, it did not provoke the appearance of cardiac irregularities. 
The injection of pentotlial was finally continued until complete and permanent 
stop of respiration occurred. No cardiac disturbances appeared even after this 
toxic dose. 

2. Cats and Rabbits.— Six cats (2 to 3.8 kg.) and two rabbits (2 to 3.6 kg.) 
were used; the technique was identical as that used in dogs (Table II). 


Table II 


Experiment on Cats and Rabbits 


animal i.ki mahy 

N0 - “ ANESTHESIA 

WEIGHT 

SECONDARY 

ANESTHESIA 

DRl’G & DOSE 

INTERVAL 

BETWEEN 

INJECTIONS 

REMARKS 

Out 1 Ether 

Pentotlial 20 mg./kg. 


Rapid injection (30 seconds); 
death lw respiratory paralysis 

Cat 2 Ether 

2.0 kg. 

Pentotlial 10 mg./kg. 
Pentotlial 15 mg./kg- 

20 mill. 

Rapid injection (30 seconds); 
respiration markedly de- 
pressed 

Cat 2. None 

2.3 kg. 

Pentotlial 10 mg./kg. 
Pentotlial 18 mg./kg. 

3S min. 

Both injections were made 
rapidly. Tin* respiration 

•■eased for n short time 

('at 4 None 

2.0 kg. 

Pentotlial 15 mg./kg. 
Pentotlial 35 mg./kg. 
Pentotlial 12 mg./kg. 
Pentotlial 12 mg./kg. 
Pentotlial until 

respiratory paralysis 

15 min. 

OS min. 

10 min. 

7 mg. ephedrine sulfate 11 min. 
after first pentotlial injec- 
tion; 5 mg. ephedrine com- 
bined with second. Animal 
received 0.15 mg./kg. 
strophunthin 20 min. prew® 
to this pentotlial injection — 

Cat 5 None 

3.S kg. 

Pentotlial 25 mg./kg. 
Pentotlial 15 mg./kg. 

Pentotlial 13 mg./kg. 

Pentotlial 20 mg./kg- 

30 min. 

42 min. 

5 min. 

Annual previously suuiim 
repeated chloroform ams 

thesias (see text) 
Additional chloroform ane. 

tliesia . , _ 

Death from respirator) 

paralysis __ — 

— 77 , TXi 5571) idivroxiue t- 11 

Cat 0 None 

2.4 kg. 

Pentotlial 18 mg./kg. 

Pentotlial 12 mg./kg. 

41 min. 



Pentotlial 10 mg./kg. 
Pentotlial 10 mg./kg. 

8 min. 

9 min. 

^ 

Rabbit 1 None 

2.0 kg. 

Pentotlial 20 mg./kg. 
Pentotlial 10 mg./kg. 
Pentotlial 30 mg./kg. 

15 min. 

JO min. 

rm/f for each in - 

Rabbit 2 None 

3.0 kg. 

Evipal 30 mg./kg. 

Pentotlial 20 mg./kg. 
Evipal 30 mg./kg. 

20 min. 

32 min. 

2 min. were ustu 
jection; pcntotlw ' ‘ 
depressant upon H*l” r 
Miiui evipal - — " 


Cat No. 1.- 


-Several electrocardiogram tracings were taken bcfoi^ ^ ^ 
the injection of pentotlial. The cat died following a rapid injection o . 

The electrocardiogram did not show d*tm 


due to respiratory paralysis, 
in rhythm or conduction. 


Cat No. 2 


showed a normal electrocardiogram following 


the inject' 011 


pentotlial (Pig- 3H). 

Cat No. 3. — No disturbances in the electrocardiogram occiuio 
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Cat No 4 showed eaidiue distui bailees (Fig 32J) These lolloped e\ ery 
injection of pentothal in this animal Tin distui bailees developed about tluee 
minutes aftei tlio injection Then* hist appealed single piematuie beats of 



ventricular oiigm. These weic followed by an alternating noinial and piematuie 
1 113 thm All changes weie completely iemo\ed by the mtia\enous injection of 
^ nig cphediine sulfate Howe\er, the disturbances as hist seen reoccuired 
after a second injection of 15 nig /kg pentothal combined with 5 mg epheclnne 
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sulfate. The elect roeardiogram relumed to normal eighteen minutes after this 
injection. The same cat received repeated injections of K-slrophanthin, amount- 
ing to 0.15 mg./kg., which produced marked changes in the electrocardiogram. 
These were irregularly premature ventricular heats. Twelve milligrams per kilo- 
gram of pentotlml, injected at this time, increased the number of extrasystolcs 
which was later followed by alternating normal and premature beats. The P-R 
interval was shortened in the normal beats. However, sixteen minutes after the 
injection of the pentothal, the arrhythmia subsided completely together with 
the fading of the anesthesia. A toxic dose of pentothal killed the animal by 
respiratory paralysis. Here also, as observed before, the disturbances which 
appeared after this last injection disappeared again long before the death of 
the animal. 

Cat No. 5 was subjected every day’ for four days previous to the experi- 
ment to chloroform anesthesia of fifteen minutes duration. The first injec- 
tion of pentothal in this animal was followed by’ a few ectopic beats, which 
soon disappeared completely in favor of a normal rhythm. These disturbances 
were more pronounced after the second injection. After normal rhythm was 
restored and the narcosis subsided, chloroform anesthesia was introduced and 
30 mg./kg. pentothal were injected. Pig. 3C shows the appearance of ectopic 
beats after pentothal. The T-dcpression present before the injection is ques- 
tionable in its significance. The electrocardiogram became normal about eleven 
minutes after the injection. Death followed a second injection of 20 mg./kg. 
pentothal. This dose first caused an arrhythmia, but the rhythm became normal 
long after the respiration had ceased. 

Cat No. 6 was treated for eight subsequent days previous to the experiment 
with thyroxine injection totaling to 8 mg. The weight of the cat dropped from 
2.8 kg. before this treatment to 2.4 kg. The heart rhythm and the eleetro- 
eardiogram remained completely undisturbed after all pentothal injections. 

Generally the pulse rate dropped 20 to 40 heats per minute in cats after 
pentothal injection. The respiratory depression was more marked than in dogs. 

Rabbit No. 1 did not show changes in the electrocardiogram after the first 
two pentothal injections. The third injection was followed by a marked respira- 
tory depression which necessitated artificial respiration. A few beats of ectopic 
origin occurred following this dose. 

Rabbit No. 2. — This animal gave a normal electrocardiogram following the 
first 30 mg./kg. of evipal. This amount was injected in two minutes and caused 
a temporary stop of respiration. Twenty milligrams per kilogram pentothal 
given twenty minutes later produced a longer stop of respiration, but the animal 
recovered after artificial respiration was administered. An alternation between 
normal and ventricular premature beats appeared about three minutes after the 
injection (Pig. 3D). This rhythm occurred in attacks of 10 to 20 beats tluce 
times and was finally replaced by a permanent and normal rhythm. The last 
evipal injection of 30 mg./kg. produced no change in rhythm but a Jengthenc 
P-R interval, from % r , to % r , of a second. The pulse rate was either not influ- 
enced or dropped after both barbiturates. 
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somewhat faster, produced a slight drop, secondary rise, and finally a leveling 
off of the blood pressure. The rate of respiration was slightly decreased follow- 
ing the second injection. 

Monkey No. 5. — This animal received morphine atropine thirty minutes 
previous to the first pentothal injection. The effect of the barbiturate was very 
much prolonged as compared with other animals. The electrocardiogram taken 
after pentotluil injection showed the appearance of grouped beats with disturb- 
ances in conductivity as demonstrated in Pig. 3. The pulse rate dropped from 
180 to 150 beats per minute. The second injection, however, of S mg./lcg. was 
not followed by any such disturbances. 


Table III 
Monkeys 

No Primary Anesthesia 


animal no. 
and weight 



2.3 kg. 



5 

2.U kg. 


INTERVAL 

WU’G AND DOSE BETWEEN REMARKS 

INJECTIONS _____ 

Pentotluil 1.) mg./kg. 

Pentothal to mg./kg. 2 5 min. ______ 

Pentotluil 20 mg./kg. Rapid injection (JO seconds) caused 

lespirntory depression 

Pentotluil 12 mg./kg. 50 min. 

Pentotluil 12 mg./kg. 

Pentotluil 20 mg./kg. S min. 

Pentothal 12 mg./kg. 30 min. 

Pentothal 12 mg./kg. 

Pentothal 15 mg./kg. !> min. 

Pentothal 12 mg./kg. 20 min. 

Pentothal 14 mg./kg. 40 min. 

Pentothal 15 mg./kg. 30 min. Rapid injection (see Fig. 4) 

Pentothal. Injection until respiiatory paralysis, subsequent death. 

Pentothal 10 mg./kg. 5 mg./kg. morphine sulfate and (J 

mg./kg. atropine sulfate 30. min- 
utes before pentothal injection 

Pentotluil 8 mg./kg. 20 min. ______ 


DISCUSSION 

We shall confine our discussion to the electrocardiographic findings m our 
experiments. It is interesting to note that in a number of animals no disturb- 
anees whatsoever occurred, while in others every injection provoked them. 
Initial ether anesthesia seems somewhat to decrease the appearance of disturb- 
ances in dogs and eats. However, we do not wish to say if this is an accidental 
observation or if a definite connection exists, especially since it is hard to believe 
that the effect of a slight ether anesthesia, which has been discontinued very 
early in the experiment, would influence the reaction of the animal for several 
hours. Ether, if given after the appearance of disturbances, was not able to sup- 
press these changes. The nature of the changes in the electrocardiogram con- 
sisted chiefly of disturbances in the intraventricular conduction and the appear- 
ance of beats of ectopic origin. It is remarkable that often a normal rhythm was 
present as long' as six minutes after the injection before the first signs of distmh- 
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anas occuned In one instance vve obseived beats with a slmiply mveited 
T-vva\c, followed In conduction distuibanccs and finally extias-v stoles 

hike Gi libel, we occasionally noted in dogs alternation of lioimal and ectopic 
beats The shortening of the P It mteival m dogs occurred moic laielv m om 
e\penments than m those of Giubei We weie not able to find ilijthiu dis 
tmbanees as lcsulaiVv as lepoited In Ombei On an aveiage mil doses weie 
smallei than his Occasionally small doses (10 mg /kg ) weie followed bi dis 
tuibanees, whereas laigci ones would quite frequently not pioduce any such 
changes Giubei found piemaliue beats m dogs following 10 mg/kg pcntothal 
It is important to note that laigc doses, which caused the deaths of the animals, 
did not bung about am distui bailees m the electi ocai diogram oi, if sucli oe 
eiuied, tlicj disappeated a coiisidciable time bcfoie death Deatli was m all 
instances due to l capita ton paiahsis we obseived neithei a pumaiy hcait death 
noi the development of vcntiieulai filn illation Tlie occiuicnce of cetopic beats 
following the mtioduction of anesthesia in cvpeiuncutal animals lias lieen ob 
solved bv Came and Revnolds' 1 following piopv lene adnimistiation ICalm and 
Riggs, 5 hovvevei, found no such distui bailees m man with the same anesthetic 
Seereis, ileek, Rovenstine and Stiles'" anesthetized dogs with cvelopiopane and 
found nodal beats, heart block, picmatuic eontiactioiis fibnllation, and death 
This can happen in the piesencc of a sufficient)! high owgen tension Volpitto 
and Maiangom have published then eleetiocaidioginm findings m puitothal 
anesthesia m human beings and found neithei distuibinecs m lhvtlim noi am 
influence upon such already present \Vc tiled as dtsculicvl above, to damage 
aitificially the heait m cats bv lopcatcd ddoiotoim anesthesia, stiophanthiu, 
oi with thyroxine We found that wen m the case where stiophanthm was used 
and began to pioducc inaikcd changes in the clechocaidiogiam pcntothal caused 
the typical distui bances ot its own and the elect meaidiogi am became notmal 
again a few minutes latei In all cases the notmal rlivthni icturncd vutli the 
end of the anesthesia Similai to Giubei ’s findings with epinephiinc, vve noticed 
that ephedime is sometimes able to remove the tlnthmic disturbances Laige 
doses, which gicatlv favoi ectojuc foimation of stimuli, did not sensitize the heait 
so that pentotlial caused megulai dies It is most interesting to note that m om 
oxpeinnents monkeys, being pnmates did not show any caidiac distiubanecs 
aftei pentotlial was given vn nvodeiate doses, except following a moiplnne pic 
medication In man, accoiding to flic newest publication of Rovenstine ’s school 
no distuibanccs occmred aftu pmtoflial even when used m conjunction with 

morphine 

MJMMVRV 

1 The effect of the mtiavuious injection ot pentotlial sodium m dogs cats 
labbits, and monkeys was studied with special attention to the clectiocaidiogiam 
Evipal was used m some instances foi compauson 

2 A huge pcicentage of the animals used in our evpei uneuts showed no 
significant changes m the eleetroeaidiogiam following the injection of pcntothal 

3 Anothci gioup of animals following pcntothal injections reacted with 
distuibanccs in the clectiocaidiogiam, such as ectopic beats, altunatmg iioinial 
md premature lbythni and distuibanccs m the intiaveutueulai conduction 
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The P-R interval was shortened in some ol the animals. Evipal elicited a marked 
increase in the P-R interval in one rabbit. Depression of the T-ivave may follow 
both barbiturates. 

4. Treatment with chloroform, strophanthiu, or thyroxine in eats did not 
influence the appearance or duration of electrocardiographic disturbances. 
Atropine did not overcome these disturbances, while ephedrine may remove them 
occasionally. 

5. Electrocardiographic disturbances, if present, disappeared without ex- 
ception with the end of the anesthesia. Deaths following a large dose or a 
too rapid injection of pentothal occurred always from respiratory paralysis. 
Present disturbances in the electrocardiogram due to pentothal subsided without 
exception before the deaths of the animals. 

6. Pentothal in moderate doses did not produce any significant changes in 
the electrocardiogram of monkeys, except after morphine premedication. Tin 
blood pressure of monkeys was not influenced by a slow injection of the drug. 

While this paper was In pvlut, Charles J. Bettach (J. PlumuacaL & Exper. Therap. 61 
329. 1937) reported that he found no significant changes in the electrocardiogram of dogs fol 
lowing the administration of either amytal or pentothal. 
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LABORATORY DIAGNOSIS IN CHRONIC GONORRHEA OF THE 
FEMALE* 


Pu VNttb Jvcobsia, MS IIlumav C Myson, MS, and Lloyd Arnold MD, 
CmcAco, III 


HTHE loutme Glam Main ioi diagnosis of acute gonouhea is less helpful m 
* chrome gononhea because of scaicit\ of the organisms m the disehai ge and 
then extiacellulai position The value of the cultural method is lessened b\ the 
fact that due to the peculiai phvsiologv of the gonococcus moie time and skill 
aie requned than aie loutmeh piacticable Out of these difficulties has .uisen 
the recognition foi the need of a test which is simple, definite, and specific 
The complement fixation test would seem to fulfil! these icquncments The aim 
of this woik was to delemune the value of xme.n <ultme and complement 
fixation as loutme dngnostic aids in clnonie gouoi ihtu of the lemale 


i her \i URE 


The gonococcus has long been suspected of being nueioaeroplnhe, and the 
sites it chooses to siuvive m, within the bodv, seem to beai out this view 

Whein and Oliver 1 weie the fiist to cultuie the gonococcus m the piesoncc 
of reduced o\>gen tension be using Nowak's method of cultunng m conjunc- 
tion with B subtihs Ruedrger 2 obtained good growth by using mbbei stoppers 
m place of cotton plugs and concluded that leduetioii of o\vgen tension, xathei 
than the picsenec of eaibon dioxide, was the important factor Rockwell and 
Melvhann 3 obtained giowth in puie Indiogen but not midei the anaeiobie 
condition pioduced bv caustic soda and pviogalhc acid McLeod and his asso 
ciatcs, 4 Lealn and Caipenfev Nve and Lamb, G and Luthei Thompson 7 find the 
presence of S to 10 pel cent eathon dioxide beneficial Thompson pioduces the 
carbon dioxide bv placing 10 c c of an 8 4 per cent solution of sodium bicai 
bouate in a beakei along with the moculatcd plates in a museum jai and then 
pipettes 10 ee of 3 3 pei lent sulphmie acid through a hole in the lid and 
seals the hole 


Schultze 8 just obseived the effects of alpha naphthol and dimethyl jnna- 
phemlenediamme on bacteua Gordon and McLeod 3 poincd 1 per cent dimethvl- 
paiaphenj lenediamme hi dim blonde ovei then cultiuex and found that it diffei- 
entiated between V cholua and B coh The former turns pink (Wurster's red) 
andMhen within a few minutes becomes black, while the lattei docs not change 
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color. The reaction likewise differentiates between gonococci, staphylococci, ami 
streptococci. Along with the gonococcus other positive oxidase reactors air. 
V. cholera, N. intracellularis, X. catarrlialis, N. /lava, B. subtilis, !>. unthnm 
B. pyocyaneus, II. influenzae, and II. pertussis. Most of these, however, cm 
be easily 7 differentiated from the gonococcus by the appearance of their colonies. 

Dimethyl-paraphenylenediamine hydrochloride turns oxidase positive col- 
onies first pink, then gradually black within fifteen minutes. When the colonics 
are black, the bacteria have been killed. Price 10 finds a pseudorcaction turning 
brownish pink to brownish black. Some workers prefer the tetramethyl com- 
pound because it does not kill the bacteria as soon. It turns oxidase positive 
colonies deep purple, rather than black, and is more sensitive, giving positive 
reactions with B. influenza and II. pertussis. However, it darkens the media 
quickly, making observation difficult and is much more expensive. The method 
now in use is to pour a few cubic centimeters of a 1 per cent dimethyl compound, 
or 0.5 per cent tetramethyl compound, over the plate and immediately pour it 
off again. The solution darkens in a few hours at room temperature, hut re- 
mains useful for several days. Leahy and Carpenter 12 use the dimethyl com- 
pound. McLeod and his coworkers, Thompson, 12 and Spohr and Landy“ use 
the tetramethyl compound. Those who use the dyes agree that they are very 
useful in detecting colonies of gonococci, and it is significant that 11 per cent 
of the positive cultures found by Leahy and Carpenter were detected only by 
the use of the oxidase test and would have been missed otherwise. 

Since other bacteria present in the cultures ma.v give the oxidase reaction, 
most workers stain and examine the oxidase positive colonies and identify 
further by 7 fermentation reactions. Elser and Huntoon 12 established the fad 
that the gonococcus ferments dextrose, but not maltose, while N. intracclhihur 
ferments both and N. catarrlialis neither. Cole and Lloyd 10 found some fernicn 
tation of galactose as well as glucose, but Torrey and BuekelP could not su 


stantiate these findings. 

Raven, 18 by 7 using immune serum and by 7 aging her cultures, has produced 
dissociation of the gonococcus which differs in its Gram stain, colony appearance, 
and fermentation reaction. Herrold, 10 by 7 culturing in unfavorable enviromnei • 
was also able to produce Gram-positive forms which arc of significance m ^ 
clinical course of gonorrhea. Williams and Styron, 20 Barringer, Strauss, an 
Crowley 7 , 21 examining various causes for cervicitis, found that catarrlialis, stiep 
tccocci, coccobacilli, B. influenzae, diphtheroids, trichomonas, yeast, and aet'^ 
nomy 7 ces gave syunptoms causing erroneous diagnosis of gonorrhea. Wilbams a 
Styron emphasize that the streptococci and coccobacilli existing with or 10 
the gonococcus may complicate any laboratory 7 diagnosis. 

McLeod, after examining 2,062 eases, concludes that cultures, especially 
from the cervix, are superior to smears for diagnosis. He could not expa^ 
the residue of cases with positive smears and negative cultures. Lcali.v J 
Carpenter obtained 130 positive cultures from 302 specimens, which was ^ 
per cent more than by the smear method alone. Spohr and Landy 1V1 ^ 
patients found 10 per cent negative smear, but positive culture, and 37 P el e 



JVCOBSEX ET AL 


LABORATOHV DIV.VOSIS I\ CIIROMt GONORRHEA 731 


both positive smeai and cultuie fiom the uietlua, 32 pei cent negative smeai, 
but positive cultmc fiom the cervix, and 19 per cent both smeai and cultuie 
positive 

Alullei and Oppmhcim 22 weie the fiist to emplov the complement fixation 
test as an aid in differentiating gonococcal aitlmtis fiom aithntis due to othet 
causes Baumgei Sti mss and Ciowlev state that in a pieuous studv of 256 
cases of gononhea in females the complement fixation test is valuable Am 
degice of positivene^s indicates gonouheal infection It becomes positne three 
to five weeks aftci onset of infection, is negative diumg the acute stage and 
becomes positive dm mg the subacute stage when smeai s and cultures aie doubt 
ful, and dm mg the chiome state subsides along with baetenologie and clinical 
findings Fiom 200 cases of possible gononhea thev obtained positive lesults 
for 110 bv eithei sine it, cultuie oi complement fixation Nmctv five cases 
weie positive bv complement fixation and 27 vveie positive bv that test alone 
Tulloch” states that the complement fixation test m women gives a low positive 
late when onlv the eeivix is involved a positive late of GO per cent m cases of 
pvosalpmx and involvement of Baithohn glands, and usualU negative leaetions 
m eases of nrethutis Tonev, Wilson, and BuikcH 24 found smears of least 
value, eultmcs next and the complement fixation test of gieatest value in diag 
nosing elnonie gononhea 


PROCEIU RF 

Isolation of the gonococcus was attempted in 100 female cases of chronic 
gononhea The patients svmptoms fitted m geneial the clinical enteua, out 
lined In Smith and Wilson 2 which aie as follows 

Disehaige Slight oi piofuse mueopmnlent in chai actor 
Baitholm glands Showing fibious change and pmuluit diselmge 
Skene’s glands Express pus on massage 
Uietlua No inflammation appaient 

Cuvix Jlav oi nm not be enlaiged Canal usualh undulv patent 
Eiosions fanlv constant and mucopmulent discbaige 
Evidence of pnoi adnexal involvement such as the thickened tubes loss 
of mobilitv of nteius, with evidence oi lustoiv of pievious pelvic or abdominal 
suigeij 

Urethi U and endoceiucal smears weie taken with apphcatois and stained 
b) Giam’s method Smeais showing Giam negatn c, mtiacellulai coffee bean 
shaped diploeocei weie considered positive, while those showing such oigamsms 
onlv extraeellulailv weie regaided as doubtful oi suspicious Plated cultmc 
media vvue dnecth sti caked fiom uiethra and endoceivix with steidc cotton 
ipphestois and withm two horns were placed m an meubatoi kept at 35° to 
37 5® 0 Duung the fust half of the expeiiment a shallow pan of watei was 
kept m the bottom of the imubatoi The pan of watei was latci diseauled and 
the eultuies incubated m lots of six to eight m an tight Now jais m which 8 
to 10 pei cent carbon dioxide was pioduetd b> mixing sulftn ic acid with a solu 
tion of sodium bicaibonatc as m Thompson’s method The loutine media used 
were plain blood agai, chocolate agai, ammotic fluid agui, tcstieulai agai 
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positive and (tram-negative bacilli, yeasts, and rarely Gram-positive cocci in 
clumps or pairs become dark, but not as rapidly or definitely as did the gono- 
cocci. The dyes were very helpful for a rapid determination of negative plates, 
but when suspicious small round colonies appeared on a plate, a higher inci- 
dence of positive subcultures was obtained by picking off a representative colony 
before flooding the plate with the dye, and then subculturing if the other similar 
colonies gave the oxidase reaction. Running the dye over the plate often 
caused contamination of the gonocoecus colonies and, therefore, contaminated 
subcultures. The percentage positive without the use of the dye was 4 per cent, 
while the percentage positive with dye and carbon dioxide was 11 per cent. 

Preliminary cultures on plain agar showed less growth than on the richer 
media, and never gave any Gram-negative eoeei. Of the 44 cultures on amniotie 
fluid agar 4 per cent were positive; of 70 on blood agar 4 per cent were posi- 
tive; on testicular (Difco) 4 per cent; on chocolate agar 9 per cent; on Douglas 
agar with sodium acid phosphate plus ascitic fluid 9 per cent; and on Douglas 
agar plus heated blood 14 per cent were positive. These results are quite in- 
dicative, but not conclusive, because the oxidase test and carbon dioxide were 
never used with plain chocolate, testicular, or amniotie agar. 

When the cultures were incubated in the presence of moisture but without 
carbon dioxide, the percentage positive was about 8.5 per cent; and when in- 
cubated in closed jars containing 8 to 10 per cent carbon dioxide, the per cent 
positive increased to about 15.5 per cent. The beneficial effect of carbon dioxide 
seems to be clear. 

Fermentation media prepared according to Zinsser and Bayne-Jones 2,! which 
calls for the addition of sugars to Douglas-ascitic fluid agar, and tested with 
strains of B. coli, N. catarrluilis, and a Torrey strain of gonococcus gave their 
typical reactions. The difficulty in obtaining pure cultures of the gonococcus 
on fermentation media, and the results of various workers who examined hun- 
dreds of eases without finding N. catarrhalis or N. intmcellujaris seem to make 
it unnecessary to attempt routine identification by sugar reactions for confirma- 
tory diagnosis. However, the presence of other Gram-negative diplococci and 
diplobacilli in smear and culture makes confirmatory diagnosis on fermentation 
media absolutely necessary in chronic gonorrhea. 

DISCUSSION 

Since 15 “suspicious” direct smears were unconfirmed by other tests and 
19 were confirmed, the difference does not seem great enough to warrant a re- 
port of gonococcus positive when only Gram-negative typical coffee-bean extra- 
cellular diplococci are present. However, when one elicits a previous history 
of exposure, the medicolegal aspects place the burden of chronic gonorrhea on 
the laboratory, because repeated tests are necessary to establish diagnosis. 

The value of repeated smears and cultures is shown by the fact that foi 
17 positive urethral and cervical cultures obtained from 9 patients in Group 
X, 51 urethral and cervical cultures were taken from these patients, and by the 
fact that in this same group the percentage of positive cultures was higher than 
in Group II. 
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Concerning isolation of the gonococcus from smgzeal specimens we see that 
positne smeais and eultiu ts aie infrequent and raie The bacteria observed 
aie difficult to describe because of sanations m morphology and staining 
reactions 

The incidence of B coh indicated that its presence m the female geiuto 
minan tract of 13 per cent of the gynecologic patients was due to the pros 
unity of the rectum and faulty hygienic habits The frequent predominance of 
other organisms wheie repeated laboratory tests foi gonococci me negatne sug 
gests that clinical criteria are apt to be misleading and should alwajs be yenffed 
by repeated laboratory tests 

The use of the oxidase test is i eeommuided is an additional aid to isolation 
rather than as a sole test, and should be used m conjunction ruth direct obsena 
iron of the colonies and with the On am stam 

The marked moiease m positne lesults following use of Douglas agar as 
a base with heated blood or ascitic fluid and meubated in a moist carbon dioxide 
atmospheie demonstrates the import rnce of these factors Since the chocolate 
Douglas agar ga\e a higher percentage of positnes with lai ger colonies of the 
gonococcus than did the ascitic Douglas agar, it is the method suggested for 
routine use 

cox Cl LSIONS 

1 Douglas agai with huiiul blood is tin medium ot (hour foi cnltmmg 
gonoeocei because of the nututne \aluc of the Douglas agai and the growth 
stimulating factors piescnt m heated blood 

2 The presence of carbon dioxide m the imubitoi atmosphere is of more 
importance than the presence of moisture m the pi unary isolation of gonococci 
by culture 

3 The oxidase test with dimethyl paia phony lenediamme hydrochloride 
sei\cs as a confhmatoi y test m the isolation of gonococci 

4 Isolation of gonococci from 14 smgical specimens taken from patients 
with a history of chronic gononhea was not successful 

5 For the laboratory diagnosis of cluonic gononhea in yvomcn eultmes 
are supeuor to dnect smeais and gonococcus complement fixation tests are 
super 101 to cithci eultmes ot dnect smeais 
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CONCENTRATION OF TUBERCLE BACILLI FROM SPUTUM BY 
CHEMICAL FLOCCULATION METHODS* 


John II. Hanks, Pii.D., Harold F. Clark, M.A., and IIarry Feldman, A.B., 

Washington, D. C. 


I N VARIOUS experiments which have necessitated the removal of tubercle 
bacilli from suspensions in water and other fluids, it has been observed that 
these organisms could not be sedimented with any degree of completeness by 
prolonged centrifugation in machines of the conventional design and speed. I' 1 
certain instances this difficulty was overcome by the preparation of alum floccu- 
lations in the water with the result that the bacilli were removed quite com- 
pletely during very brief centrifugation. On other occasions, the bacilli veic 
washed by centrifugation in solutions which approximated the isoelectric point 
of. the organisms (pH 2.S). 

< 'u*Fi'om the Department of Bacteriology. School of Medicine, George Washington U 1 
Versity,'. and the U. S. Public Health Service, Washington, D. C. 
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These observations suggested that the concentiation of tubercle bacilli 
fiom clinical specimens by centiifugation m the usual wa} might be extiemelj 
inefficient and that, possibly, the use of flocculating agents or the isoeleetnc pH 
might assist m the collection and dcmonstiation of bacilli fiom sputa and bod} 
fluids whieli aie negative when concentrated bv the usual methods 

A preliminary senes of tests was made on positive sputa b} using 0 5 pm 
cent alum to floccul itc the supeinatint fluids which lie discaided following the 
customary ‘'centiifugation of digested sputum at high speed foi 30 minutes ” 
llicioscopic examination ot these alum piecipitates alwajs* revealed that the 
usual ecntnfugation had not collected all the bacilli fiom the supernatant thuds 
The alum piecipitates often contained moic bacilli than the ongmal centi if uge 
sediments It was thus eltailv demonstiated that ducct centiifugation does not 
collect the tubciclo bacilli fiom sputum completely enough to qualify as a de 
sirable method 

It was the purpose of this study to leain what might he expected in loutmc 
clinical woik it acid agglutination 01 chemical flocculation methods weie em 
ployed toi the concentiation ot tubeicle bacilli The experiment* y\eie demoted 
to a careful quantitative anal} sis of the efficiency of tlie methods rather than 
to the collection of information fiom a long ‘•cues of clinical specimens 

The procedure recommended foi the concentiation of tubercle bacilli fiom 
sputum will be outlined and discussed and then data will be given concerning 
the efficiency and usefulness of the various flocculation methods which weic 
studied 

AIFTHODS 

Method foi the Concent i niton of Sputum — The following leagents aie ic 
qmred 

(a) Digcstoi — 4 pci cent sodium hv dioxide which contains 0 2 per cent 
potassium alum and 0 002 pet cent biomthy mol blue 

(b) Hydioclilonc acid — approximately 2 5 N (25 pel cent of cone HG1 
by volume) 

(c) Feme chloride solution (1 pci cent of FeCl, m distilled water) The 
concentration is caincd out as follows 

1 j\Iix 5 ec of sputum with an equal volume of the digestoi Digest m a 
water bath at 37° O foi thirty minutes with occasional shaking 

2 Add 2 5 N IIC1 diop bv diop with shaking, until the color of the indi- 
cator denotes approximate neutrality Shake foi thirty seconds If flocculation 
docs not oceiu m less than five minutes, add 0 2 ec of the fciric ehlonde solu 
tion and shake again (raielv necessary ) 

3 Centrifuge the flocculated ‘'ample foi five minutes at top speed to pack 
the precipitate Discaid the supernatant fluid 

4 Piepaie uniform smears on glass slides, di} in an, heat fix, and stain by 
Ziehl Neelson ? s method 

Tins pioceduie as stated can be applied routine!} to all sputa and has gimj 
results which consistently excel (vide infra) those obtained bv direct centrifmia 
tion of a portion of the digested sputum at 1000 \g* foi one houi 

•10°0, xir means a relathe centrifugal force ot 1000 times gravity This s\ robtfl 
'***• " e U3el to designate the centrifugal force winch was used in all ccntnfi gation* 'a «< < 
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a consideration of several of the factors which contribute to the quality of the 
results and information concerning certain details of the technique, will assist 
in employing the method to the greatest advantage. 

Since it is the purpose of any concentration method to collect the largest 
possible number of tubercle bacilli in the smallest possible volume, it is obvious 
that homogenized sputa which contain an appreciable amount of undigested 
residue should, prior to flocculation, be centrifuged at 500xg for five minutes 
to remove the debris so that a bulky precipitate does not result from the floc- 
culation. This step does not remove a significant number of bacilli and need 
not require extra glassware, because the alum precipitate can, if necessary, 
be made in the same tube and collected on top of the packed debris. In order 
to obtain small precipitates the concentration of alum finally chosen was the 
smallest amount which would flocculate in the majority of sputa. Occasional 
sputa inhibit the flocculation. These samples are flocculated with ferric chloride 
(hydrous ferric oxide) which ranks next to alum in efficiency. 

Flocculation of the alum will occur over a pH range of 4.5 to 9.5. It is 
only necessary that the reaction be brought within the useful range of the 
bromthymol blue. A drop or two of the digestor is added for back-titration if 
the sputum digest is made too acid. The pH zone of 7.0 was chosen because 
very bulky precipitates of protein and alum occur at lower pH ranges (espe- 
cially at pH 4.7) and because films from alkaline precipitates do not stick well 
on the glass slides. The approximately neutral precipitates are also most 
suitable for cultivation or animal inoculation. 

It is important that the precipitates of alum or ferric hydroxide do not 
require an electrical centrifuge for collection. They can be packed in a hand 
centrifuge, collected by passing the flocculated sample through a small pleated 
filter paper, or even by aspirating the fluid into a pipette which is plugged at 
the bottom with absorbent cotton. In the latter cases, the smears may be made 
by rubbing the filter paper or the cotton directly on the glass slides. 

The precipitates obtained with the flocculating agents are smooth and 
creamy, and should not be spread by pressing them between turn glass slides. 
They should be smeared evenly over the surface of the glass slides, using a 
technique similar to that employed for the preparation of Breed smears from 
milk. The uniformity of the films, together with the even background provided 
for the microscopic fields, permits the preparation of quite heavy smears and 
thus facilitates the microscopic examination. 

Method for Flocculation in Urine . — To each 10 c.c. of the urine, add 0.5 c.c- 
of 5 per cent alum solution, or 0.5 c.c. of the 1 per cent FeCl 3 solution and, A 
necessary, adjust the pH reaction to the neutral range. The sample should be 
shaken violently at the moment that the agent is added. An occasional urum 
will inhibit the flocculation of these agents because of containing unusiw 
amounts of urea or other substances which are known to prevent the precipdj 1 
tion of these hydrous colloids. In such cases, more of the chosen reagent shoii < 
be added, and the shaking of the system should be delayed until considers > e 
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piecipitation of the newlj added leagent is obseived The pieeipitate should 
then be dispeiscd thioughout the uime bj violent shaking This modification 
of the pieeipitation method is in lealitv similai to the use of fieslil) piepaied 
eieams o£ alum 01 non (side nvfia) 

kxitriment u, dvtv 

Companion of 1 anous riocculution Method. » — At fust two flocculation 
methods weie voinpaied with Peticff’s method ot concentiation bj dnect ceutnf 
ugation Aftei the supenoiitv of the two flocculation methods had been 
established, these methods weie eompaied with otliei flocculating pioeediues 
which weie designed to stmphfv the technique and to impiove the degree of 
concentration 

Since the methods weie clunged lepcatedh, onh the genei'al scheme of 
procedure can be outlined as ajiph mg to all e\pei lineiits 

The sputa were collected 1 ' m stenlc glass bottles which contained a few 
glass beads The samples weie homogenized on the same das In violent shaking 
m bv digestion foi thutv minutes m a watei hath at 37" C with an equal 
volume of acid oi alkali When uniform portions of the same digest weie de 
sued, the homogenized sputa weie pouied into sterile 50 cc centiifuge tubes 
and centrifuged at 500\g foi five minutes to lemovc toy debus This step did 
not cause sedimentation of the bacilli and solved to pioude an absolutely uni 
foim fluid on which to test the vanous methods of collection Five cubic centi- 
meters o£ the homogeneous digest weie placed in each of the lequned numbei 
of 15 bj 120 mm lound bottomed Pviev tubes and subjected to the desned 
method of concentiation 

Following concentiation the supcinataut fluids weie ponied off and the 
tubes weie diamed for five minutes while imeited on papei towels which had 
been soaked ill HgCl 2 (1 1000) The sediment was taken up m seiologie 
pipettes (giaduated to 001 ec) and 0 01 ee poitions weie eaiefullv spiead 
ovei maiked aieas of 2 0 sq cm on tlem glass slides in duplicate 

The films were fixed bv heat and stained at 37° C foi one houi ill i 
Coplin jai which contained eaibolfuehsm The stain was pouied off, the slides 
were nnsed m watei and deiolonzed with alcohol containing 3 pel cent In 
volume of concentiaied Indio* hlonc acid Thev weie countei stained with 
methvlene blue foi one minute Dining examination of the slides both the 
numbei of acid fast baeilli seen and the iiumbci of fields counted were lecorded 
Since the ocemienee of the bacilli m elumps does not mciease the possibilitv 
of diseoveung the oiganisms m stnned smeais, all chimps were reeoidcd as a 
single bacillus 

The fust seues of quantitative tests on positive sputa weie nude to com 
paie the numbei of bacilli which could he collected fiom 7 ec pot t ions of the 
sime NaOH digests bv (a) eenti lfngatiou at 1000 \g foi sixtv minutes 
(Pvtio ff s method with piolongcd centrifugation), (h) centrifugation at 1000 \g 

*VVc arc in li'bW',1 to Or VC Leonardo of Uie Tuberculosis Hospital of VV ashlngton D C 
woo \er> kind* furnished the sputum and information concerning- the posfth ene*a or nega 
meness of sputum from each patient on tin basis of repeated direct microscopic examination 
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for sixty minutes after the H-ion reaction of the sputum was adjusted to the 
isoelectric point of tubercle bacilli (pH 2.8 to 3.0), (c) centrifugation for 
three minutes of alum precipitated, and (d) of iron precipitated samples (see 
methods in the next paragraph) . The results showed that although the isoelec- 
tric method permitted the collection of more bacilli than plain centrifuging of 
the NaOH digests, it was definitely inferior to alum or iron flocculation in the 
collection of the bacilli. The isoelectric method was not studied further. 

A second series of tests was carried out in which homogeneous NaOH 
sputum digests were employed in determining the number of bacilli which 
could be found by examination of the following: (a) the neutralized digest, 
(b) sediment from centrifugation, (e) alum precipitate, and (d) iron precipi- 
tate. The alum flocculations at that time were made by adding 0.5 c.c. of 
5 per cent alum to each 5 c.c. sample (final concentration of 0.5 per cent alum), 
followed by the addition of 2.5 N HC1 to produce a pH of approximately 4.7 
in the presence of bromcresol green indicator. The iron flocculations were made 
by adjusting the pH of the sample to a pink color of phenolphthalein and then 
adding 0.25 c.c. of 1 per cent PeCl. solution (final concentration of 0.05 per 
cent), which caused precipitation at a pH of approximate neutrality. 


Table I 

Collection of Bacilli fro.u a Known Positive Sputum 


METHOD 

CENTRIFUGING 
TIME IN MINUTES 1 * 

BACILLI FOUND 
IN 50 FIELDS 

concentra- 
tion FACTOR 

(a) Direct examination of sputum digest 

_ 

9 

Xl 

(b) Centrifugation 

00 

64 

x7 

(c) Alum flocculation 

3 

127 

xl4 

( d) Iron flocculation 

3 

109 

xl9 


“Centrifugation at lOOOxg. 


Table I show’s typical results from the concentration of a positive sputum. 
The digested sputum, rather than the original, w>as used in the direct micro- 
scopic examination, because it appeared the only means of obtaining a suffi- 
ciently even distribution of the bacilli to make the counts significant. The 
increased numbers of bacilli seen as the result of concentration are expressed as 
a “concentration factor” which is based on the direct examination as unity. 

The table indicates that the concentration methods increased the number 
of bacteria in fifty fields by factors of 7 (direct centrifugation), 14 (alum), 
and 19 (iron). It must be remembered, however, that the digestion process 
doubles the volume of the sputum sample. Unless the process of homogenization 
breaks up clumps of bacilli sufficiently to double the possibility of finding them 
on direct examination, these concentration factors must be halved in order to 
indicate the extent to which the concentration methods actually enhance the 
possibility of demonstrating bacilli in a tuberculous sputum. 

Table II shows the results of applying the foregoing concentration methods 
(as described) to 8 sputa which were known to be repeatedly negative on tlm 
basis of direct microscopic examination at the Tuberculosis Hospital. In °' u 
hands the examination of 200 microscopic fields gave negative results on tic 







742 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


"creams” were tested for their collection powers while fresh and also after 
autoclaving to hasten the aging process which is known to occur in all such 
hydrous colloids. The dispersion of the fresh, and especially the heated (aged), 
creams in digested and neutralized sputum samples gave results which ivere 
somewhat inferior to those which were obtained by making the flocculations 
directly in the individual samples. These "creams” were felt to be of the 
greatest usefulness only in concentrating specimens such as urines which in- 
hibit the formation of precipitates. 

Incorporation of the Flocculating Agent in the Digcstor . — The incorpora- 
tion of ferric chloride in acids or in NaOH is not feasible. This salt is insoluble 
in alkali. It did not precipitate on neutralization of oxalic or sulphuric acid 
digests of sputum because its flocculation was inhibited by the presence of 
proteins in the sputum. Although 1 mg. of FeCL per cubic centimeter of acid 
digestor precipitates on neutralization in aqueous systems, 1 per cent of egg 
albumen completely inhibits the flocculation of many times as much ferric 
chloride. 


The alum is soluble in either acid or alkaline digestors, and final concen- 
trations as low as 0.05 per cent alum flocculate rapidly in water when neu- 
tralized to the pH range of 4.5 to 9.5. Two-tenths per cent alum and 0.002 
per cent bromeresol green were incorporated in 4 per cent NaOH and in 6 
per cent H 2 S0 4 to prepare alkaline and acid "digestors” which would flocculate 
in the presence of an equal volume of sputum when neutralized to pH 4.7. 

The ten sputa in the next series of tests were well shaken with glass 
beads prior to the removal of three 2.5 e.c. samples which were concentrated as 
follows: (a) by NaOH digestion and subsequent iron flocculation (best method 
hitherto), (b) by digestion with 4 per cent NaOH containing bromeresol green 
color indicator and 0.1 per cent of alum, and (c) by digestion with 6 per cent 
H 2 S0 4 containing the color indicator and 0.2 per cent of alum. I 11 the last two 
cases the digested sputum was merely adjusted to a pH of approximately 4.f 
in order to induce the flocculation. The bulk of undigested debris in the acid 
digestor was so great that all of the samples done by this method required a 
preliminary centrifugation before flocculation of the alum. After 100 fields had 
been counted in the films from each sediment from each of ten sputa, the 
methods were rated in accordance with the number of times each had collected 
the highest number of acid-fast bacilli. The ratings were as follows: iron floc- 
culation — 5, II 2 SO.,-alum — 3, and NaOH-alum — 1; one sputum was negatin' 
by all three methods. 

These tests were the first in which any alum method gave better results 
than the iron method in part of the tests. However, the relatively good results 
with the alum in an acid digestor must be attributed in part to the fact that a 
the debris had been removed from these samples by a preliminary centrifugation- 
while only one or two of the alkaline digests were cleared of debris in the same 
way. The constant occurrence of large amounts of undigested residue m 1 
acid digestors interfered with the quality of the results unless the debris was ie 
moved. This inconvenience was regarded as sufficient to disqualify the H- 4 
alum for further study. 
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The NaOH alum digestoi was as effectne in homogenizing and elanfjnig 
sputum as the plain NaOH digestoi, and was continued m the hope of reducing 
the bulky precipitates which alum had always pioduced at pH 4 7, e\en fiom 
veiy clear sputum digests 

A solution of this difficulty followed the diseoyeiy that the bulky floecula 
tions yvith alum at pH 4 7 yyeie laigely due to piecipitation of the piotems fiom 
the sputum at that pH New NaOH alum digestoi s weie piepaied to contain 
yaijing amounts of alum yyith 0 002 pei cent biomtlnmol blue as the coloi in 
dicatoi It was learned that at least 0 2 pei cent of alum must be used in oidei 
to cause flocculation m the majonty of sputa yyhen the final pH is adjusted 
to appioumatcly neutial 

A new senes of 14 sputum samples was then concentrated foi the puipose 
of compaimg the icsults of flocculation of the NaOII alum digestoi at a pH of 
nppioumately’ 7 0 yyith the lesults of the established feme ehlonde method In 
this senes the final eoneentiation of FeCl 3 was ledneed to 0 02 pei cent because 
it Ind been learned in the meantime that this amount of FeCl 3 pioduced Inghei 
counts than the 0 05 pel cent yvhieh had been used luthcito 

T\bll HI 

Compahson of THE NvOH Alum Flocci l vtios \t pH 7 v\d mi Ii o\ Fwrcur VTIO\ 
ot N\OH Dicests 

The sputa were shaken with gla fa S beads before icnioval of 3 c e •samples to be con 
centrated by each method After flocculation, the piecipitates woe collected bj centrifugation 
for five minutes 


S1UTUM Ml/IJIODS 



Duect examination 
of 200 fields 

Addition of 0 1 e c of 1 # 
Fed, to 1 cc of NaOH 
digest 

\eutrahration of NaOH 
alum digest to pH 7 0 

1 

Positive 

Tiehls 

300 

Bacilli 

78 

Fields 

300 

Bacilli 

310 

2 

Positive 

30 

50 

50 

320 


Negative 

200 

0 

200 

0 

4 

Negative 

200 

0 

200 

5 

3 

Negative 

200 

17 

200 

44 

0 

Negative 

200 

0 

200 

G 

7 

Negative 

200 

2 

200 

3 

S 

Positive 

50 

07 

50 

326 

0 

Ncgativ e 

100 

0 

300 

5 

30 

Negative 

100 

0 

100 


31 

Negative 

200 

0 

200 

0 

12 

Negative 

100 

0 

1G0 

3 

3° 

Negative 

100 

35 

100 

21 

14 

Negative 

100 

0 

300 



The results as shown m Table III indicate that whezeas 21 sputa wexc 
negative by dneet examination only 2 y\eie negatne following flocculation 
with alum The alum flocculations at pH 7 0 weie consistently supeuoi to the 
non method The impioy ement of the alum method was attnbuted to the fact 
that it no longei gave bulky pieeipitates One sputum (No 3 ) howevei m 
hibited flocculation with the amount of alum employed and lcquucd piccipita 
tion w ith fci i ic chloride 

A moie detailed cousideiation of the icsults obtained with sputum nurnbei 
S is intei estnig, because the degiee of eoneentiation achieved by the flocculation 
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methods was again compared quantitatively against the microscopic counts of 
the uneoncentrated sputum digest. The unconcentrated sputum digest gave 
average counts of 2.5 bacilli per 50 fields, which gives a concentration factor of 
approximately 50 times for the alum method and of 40 times for the ferric 
chloride method. These results are much better than those obtained in the 
first series of tests on alum and iron flocculation (see Table I, for example). 

DISCUSSIOX 


We have found that other investigators have used the flocculation prin- 
ciple in collecting tubercle bacilli from sputum or urine. Professor AV. A. 
Starin, of Ohio State University, has used alum from time to time since 1909 
in making concentrations from sputum and urine. Although we do not know 
the procedure employed or the exact degree of concentration obtained, Pro- 
fessor Starin reports 2 that 8 to 15 per cent more positive results were obtained 
with alum than with other concentration methods. Ditthorn and Schultz 3 con- 
centrated alkaline sputum digests by the addition of 5 per cent by volume of a 
20 per cent ferric oxychloride solution and recovered the precipitates by suction 
filtration. Among 60 sputa which were negative by direct examination and by 
antiformin concentration, three were shown to be positive by precipitation. 
Pfeiffer and Robitsclieek 4 collected the bacilli from digested sputum by adding 
2 e.e. of mastic solution in alcohol to 8 e.c. of sputum and allowing the precipi- 
tate to stand over night before centrifuging. Saelhof 3 has reported trials with 
alumina creams as collecting agents and found a slight increase in the number 
of bacilli collected. Pet raff 11 has used tannic acid in precipitating tubercle 
bacilli from urine for some time and has obtained better results than by direct 


centrifugation. 

All these investigators have shown that by flocculation methods it is pos- 
sible to obtain more bacilli than by direct centrifugation. It is unfortunate 
that the great inefficiency of centrifugation as a collection method has not been 
realized to such an extent that the methods might have been more fully de- 
veloped. 


The physical mechanism of the flocculation of tubercle bacilli has not been 
investigated. It is assumed tentatively that the negatively charged bacilli are 
collected (not adsorbed) by the positively charged precipitates. On this basis, 
the somewhat less efficient collection of bacilli from sputum by the use of the 
prepared “creams” could he explained on the hypothesis that the particles of 
precipitate were not dispersed in a sufficiently fine state or for a sufficient time 
to come in contact with all the bacilli. In the iron method, the ferric chloride 


is precipitated instantaneously on being mixed in the neutral or alkaline sputum 
digest. Although the samples were shaken as quickly as the pipette could be 
withdrawn, it is possible that the iron flocculations depended largely on eo- 


leeting the bacilli with a very recently formed precipitate. 

On the other hand, in the precipitation of an agent such as alum, which 
has been dissolved in the system (NaOH-alum method), the flocculation is ne “ s 
sarily initiated throughout the entire sputum digest and more complete co ec 
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tion of the bacilli should take place This leasomng is suppoited by the fact 
that the highest yields of tubeiclc bacilli were obtained by neutialization of the 
NaOII alum digests at a pH which ga\e piecipitates as small as those pioduced 
with the lion flocculation (see Table III) 

The undesnable debus which occuis in any acid metliod of digestion defi 
mtely lnteifexes with the usefulness of acid digestois foi imcioscopic woik 
[sec also Pmnei ], but is piobabh not a disadvantage m cultivation It has 
been shown that the lemoval of debus fiom eitliei acid 01 alkaline durcsts 
by a piehmmaiy slow centufugation mci cases the numbei of bacilli pei micio 
scopic field, n respective of the concentiation method employed Theiefoie, pie 
hminaiy centufugation of the digests is as impoitant to good results by duect 
centufugation as it is by the flocculation methods 

The fact that the amount of alum chosen occasionally fails to flocculate 
m a sputum is not legal ded as a senous disadvantage m view of the fact that 
the addition of feme chlondc will always induce piompt flocculation m such 
sputa It must be lemcmbeied that physical factois such as the specific giavity 
and viscosity of dift'eient sputa ha\e always made the collection of tubercle 
bacilli by direct centufugation a pioccdiue of vaiiablc reliability as well as of 
low efficiency It is believed that the flocculation methods not only mciease the 
efficiency of collection but also minimize the effect of valuations in the density 
and viscosity of the sputum digests 


conclusions 


Methods have been developed foi improving the collection of tubercle 
bacilli from sputum and othei body fluids The recommended proceduic in 
volves the mcoipoiation of alum in the NaOH used for digesting the sputum 
samples When the sputum digest is neutralized the alum flocculates and col 
lects the tubercle bacilli This method is as simple as anv of the piesent 
methods of concentiation and possesses the following advantages 

(a) It reduces the centufugation time to five minutes or, if filtiation 
thiougli papei is desued, dispenses with centiifuging entnely 

(b) It permits the piepaiation of veiv uniform and rathci thick films 
thus facilitating the imcioscopic examination 

(c) It collects the bacilli moie completely 7 fiom the sputum oi ofhei speci 
men so that a unit amount of sediment contains from 3 to 7 times inoie 
bacilli than can be collected by dnect centufugation of the same 
sample 

In addition, it has been shown that the flocculated piecipitates do not inter 
fere with the cultivation of the tubeide bacilli when veiy small numbers of 
organisms are present 


I* has l>etn learned tint extremely thick viscous sputa recjune more than one \olumc of 
uigesxor Personal communications from several investigators have indicated that as much as 
u t ncs of P lain N ‘OH must be uscl in digesting such «:puta in order that the bicilll mi) 
cW C01 Ii eJ Uuect centrifugation In the use of alum NvOH or plain XaOH It woull be 

renul i to an objective means of determining the amount of additional digestor which is 


n „ .to the alum NaOII method the alternate use of ferric chloride 

Jiocculation fails asshts m overcoming these difficulties 


on the rare occasions when 
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laboratory to have reached a stable pH (about 6.3). If the pH of the various 
dilutions are now taken, they will be found to be 7.1, with a slight tendency 
to drop down in the lower concentrations. These fluids are stable for several 
weeks, but are inclined after some time to become alkaline, probably as a result 
of the effect of the glass container. When any appreciable alteration (0.1) in 
the pH above 7.1 lias taken place, the fluid should be discarded and fresh solu- 
tions prepared. 

To carry out the test, eleven of the special tubes used in the Evelyn photo- 
electric colorimeter are required. Ten of these are set up in a rack and into 
each in order is placed 20 e.c. of the various dilutions of Simmel’s fluid, ranging 
from 100 to 30 per cent. To each of these is added 50 e.mm. of fresh blood, 
obtained by venous puncture and kept from clotting by the use of a minimum 
amount (2 mg. per c.c..) of a mixture of ammonium (6 parts) and potassium 
(4 parts) oxalates. The tubes are then gently shaken to insure an even distribu- 
tion of blood in the fluid, care being taken, as in all photoelectric work, not to 
soil by handling the lower portion of the tube as this comes into the path of the 
light rays. At this point one may make a macroscopic determination by holding 
the series of tubes to the light and noting the relative amount of hemolysis and 
turbidity in the different solutions (Pig. 1). Any appreciable deviation from 
the normal can quite readily be detected in this manner after a little experi- 
ence. The tubes are then centrifugalized at only sufficiently high speed to throw 
down the unhemolyzed erythrocytes in ten minutes. 

During this interval a determination of the total amount of hemoglobin 
in the blood is carried out. This consists in adding 50 c.mm. of the blood to 
20 c.c. of an aqueous solution of 0.4 per cent Nil, OH in the remaining tube, 
and after taking the reading, determining the percentage of hemoglobin from 
the chart, supplied with the instrument. 

After centrifugalization (Fig. 2) is completed, similar readings are taken 
on each of the ten tubes containing the various strengths of Simmel’s fluid, and 
the amount of hemoglobin liberated in each dilution determined from the ehait. 
In the vast majority of cases it will be found that hemolysis is complete in (be 
lowest, that is the “30” tube, and the amount of hemoglobin will be the same 
as the total amount found by using the ammonia solution; while in the highei 
concentrations, as the “70” and “100” tubes, no hemolysis will have occuned. 

INDEX OF HEMOLYSIS 

In order to correct for any anemia which may be present, it is ncccss.it) 
now to compare the amount of hemoglobin in each of the tubes of Simmel s U1 
with tire total amount as determined by using the ammonia solution and estimate 
the percentage of hemolysis which has taken place. That is, in a blood ha'iUn 
SO per cent hemoglobin, a tube showing 60 per cent hemoglobin would ha'C 10 
per cent hemolysis. In this way a series of ten figures are obtained, varji n = 
usually from 0 in the higher tubes to 100 per cent in the lowest. These repic*-'^ 
the per cent of hemolysis in each tube. A curve (liemolygram) may he woi ' c 
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out quite readily which makes obvious the fhiei details of the type of hemolysis 
and this distinguishes between eases in which piacticaliy all the cells hemolyre 
at one point ( isohemolysis) and otheis m which the points of hemolysis are 
spiead through seyeial solutions (ani&ohemolysis) Also other finei degiees of 
difference are readily shown as m many hypochromic anemias, wheie theie is 
a tendency to an abnoimal lesistance m the lower tubes and an abnoimal 
fragility m the highei coneentiations 

We ha\e found it most eomement, paituulaily fiom the standpoint of 
reporting, to use an index. of hemolysis This is obtained by adding togetlier 
the ten figures which icpiesent the percentages of hemolysis m each of the tubes 
containing the Simmers fluid (Table I) In this way a theoietical jange fiom 

Table I 

Er\TiirocyiB Fm gility Test 


Exunplo of detailed report of ei) throcyte fragility test showing method of calculating index 
of hemo)) sis Normal tallies 


NAME — CU 

PATE — JURCII 15, 1937 

WARD — F 

TOTAL 

HEMOGLOBIN = 87% (33 6 gm./100 cc) 

TUBE 

HEMOGLOBIN % 

HEMOLYSIS % 

100 

0 

0 

70 

0 

0 

65 

0 

0 

60 

0 

0 

So 

6 

7 

SO 

17 

10 

43 

74 

So 

40 

84 

97 

33 

80 

99 

30 

87 

100 


Index of Hemoltsig = 407 


0 to 1000 is obtained The foimei wheie no hemolysis takes place in any of the 
ten tubes, the lattei where hemoly sis is complete m all The use of tins mde\ 
is a distinct advantage over the old methods of lepoituig lesults of fragility 
test and allows for the noting of very small variations which veie not possible 
before It does have the disadvantage that it does not allow for expiessing the 
changes m the cliaiactei of the curve of hemolysis Where tins is abnoimal, 
howeier, it may 7 be icaddy repoifed in addition to the index 

NORM IL VALUES 

To determine the lange of noimal values for the mde\, it was decided 
to lepeat, using the new method, the woik earned out by Waugh and Chase 
with tlie old technique They examined the blood of fifty apparently healthy 
adult males and found a considerable range of normalcy Tins amounted to a 
shift of about one tube aboie and beloyv a medial point These findings weic 
confirmed, as shown by the accompanying chart (Fig 3) The total aieiagc 
index of hemolysis of the fifty males was 406 Of these the ten lowest aieiaged 
352, the ten highest, 464, ivhile the thirty intermediates gaie an aieiage figiue 
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of 405. The lowest encountered, in the series was 319, and the highest 542. It 
would appear, therefore, for the practical purposes of interpretation, from 350 
to 450 should be considered within normal limits, while values above and below 
these figures should be reported as very slightly, slightly, moderately or mark- 
edly increased, or diminished as the ease may be. 

PATHOLOGIC VALUES 

Under abnormal conditions the range is very great. Figures below three 
hundred are not uncommon in obstructive jaundice. The lowest which we have 
met with so far is 239 in a case of carcinoma of the head of the pancreas. 


Percentages 

Heaolyaia 



FIFTY NORMAL MALES 

Fig. 3. — -Hemolygram showing averages of findings with the fifty individuals separated 

three groups. 

In the hereditary type of hemolytic jaundice the index tends to run ' U 'H 
over six hundred. Our highest figure is 674, but very much higher valuer 
probably do occur. 

Changes in the fragility in the same individual are readily recorded to 
this method. For example, we recently noted in a case of acquired hemolyh® 
jaundice a drop from 539 to 250 after splenectomy. While these changes h**'® 
been recognized for many years, they are undoubtedly made much more vna 
bv the use of the index. Moreover, minor changes associated with certain A- 
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peuods as at bntli or dm mg tile comse oi vaiious diseases tan lie studied and 
lecoided m a much moie satisfaetoi v mannei 


SUMM VRY 

A technique foi deteinuniiig the fiagilih of the entlnocjtes bj means of 
the Evelvn photoelectne colonmetei is fully desmbed 

The use of nil mde\ of hemolysis is advocated as it offeis a much leadiei 
and moie piceisc means of evpiessing and leeoidmg the fi igihtv of the led 
blood cells 
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A METHOD FOR THE COLLECTION OF PER1PHER VL 
BLOOD SAMPLES 


Marjory I Andrcsev, MS, Denver, Coio 


T HE deteiinination of the volume of packed led blood cells m conjunction 
with led blood cell counts and hemoglobin dctei munitions is of undoubted 
■value m the diffeiential diagnosis of vaiious tv pcs of anemia Most of the 
hematocrit methods lequnc quantities of blood which can be obtained only bv 
vempunetuie The difficulties which aie sometimes encounteied ill secuimg 
blood from the vein paitieulaily m infants and small clnldien have led to the 
development of a number of methods which make use of pcupheial blood Some 
of these have pioved nnsatisfaetoiv , because nibbei sealing deuces are used 
on the hematocrit tubes Slight leakage is a fiequent souiee of enor m such 
methods Still otlieis lequne special espillan tubes and eentrifuge equipment 
Smith 1 has iccentlv nitioduced a new tube designed piimanly foi a sedimenta 
tion teehnique on small amounts of blood It senes also as a very simple and 
accurate hematoent tube Ceitam modifications of his method have been found 
necessary m older that the blood sample may be used foi deteimmations of 
packed cell volume number of led blood cells, and quantity of hemoglobin m 
addition to the sedimentation rate 

1 Hepaun seems to be the most sitisfactoiy anticoagulant for cell volume 
determinations In the small amounts lequired for this method it is not e\ 
P CMy c AVe have continued Smith’s observation on its use m the sedimentation 

nf r-„t*£ ro , m U ie t>op irtment of Chnsial Pathology and the Child Research Council Vnnersitj 
OI Colorado Denver 
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test; in these short 50 mm. tubes, the amount of sedimentation of heparinized 
blood cells in apparently healthy persons may sometimes equal that in pathologic 
conditions. A mixture of dry ammonium and potassium oxalate, which was 
suggested by Smith as a substitute for heparin, does not, in our experience, 
always prevent the formation of small clots. 

2. The collection of blood from the finger tip or heel directly into small 
vials minimizes the danger of clotting. The sample can be obtained rapidly, 
carried to the laboratory, and examined at leisure. Greater accuracy can be 
secured by several check determinations of the red blood cell count and the 
hemoglobin. 

METHOD 

Vials are prepared essentially as described by Guest and Siler. 2 Three 
drops of a freshly prepared 1 per cent solution of heparin are run into flat- 
bottomed, wide mouth vials with a capacity of about 1 c.c. A thin film of 
anticoagulant is then deposited on the sides and bottom of the vials by evapora- 
tion in an oven at 100° C. The stoppers are ordinaiy corks which have been 
coated with paraffin. 

The finger or heel should be warm and of good color. If it is cyanotic and 
cold, the extremity should be immersed in water at 38 to 40° C. for 3 to 5 
minutes to reestablish active circulation. After washing with alcohol, a thin 
film of sterile vaseline is applied to the site chosen for puncture. The vaseline 
facilitates the formation of well-rounded drops of blood and helps to prevent 
clotting. It may also be applied around the mouth of the vial if the blood 
tends to adhere to the glass. A puncture wound deep enough to give a free 
flow of blood is made with a spring lancet, and approximately 0.5 c.c. of blood 
is collected. The vial should be shaken occasionally during collection to prevent 
clotting. 

The Smith tube is filled with blood to the zero mark by means of a capillary 
pipette and rubber bulb. It is allowed to stand in a vertical position for one 
hour to determine the amount of sedimentation. The, tube is then centrifuged 
until there is no further change in volume of the packed cells. (In an Interna- 
tional centrifuge, type S B, 30 to 45 minutes at about 3,000 r.p.m. is sufficient.) 
Bed blood cell counts and hemoglobin determinations are made on the portion 
of the sample which remains. "When all these values have been obtained, the 
average volume and concentration of hemoglobin in the corpuscles can be de- 
termined. This method has been used to follow the red blood cell values of a 
group of infants and small children for the past year and has proved entire j 
satisfactory. 

REFERENCES 
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COLOR PHOTOGRAPHY AND ITS APPLIC YTION IN MEDICAL 
TEACHING* 


Hugh Jeter, 310, vnd Tune JI Hell, MD, Okivhomv Cite, Oklv 


R OUTINE color photographs has m out experience simplified teaching and 
bt ought about a new era foi the depaitment of pathologj It gives te 
newed uiteiest to the laboiatoiv woikeis cncomages teaching, and supplies 
us with a method of collecting material for demonstrations which will be m 
valuable in time to come It is out piaetiee to make coloi photogiaphs of all 
mateual of teaching value which comes to out department Furtheimoie, we 
frequently anticipate mtei estmg autopsy mateual and make ante mortem 
color pictures of the patient in otdei that they mat be filed with the postmortem 
pictuies 

The value of coloi pictuies m medical legal aspects of medicine cannot be 
over emphasized Reccntlv a woman and hci husband were both found twenty 
four to tlurtj six horns aftei death Examination levealed evidence that the 
man had killed his wife and latei shot himself The death gup of Ins hand 
on the levolver left ceitam veiv important evidences which weic picseived 
most satisfactoulv bv color photography 

Each exposure oi transpaieuev is mounted between covei glasses to make 
lantern slides, 50 bv 50 mm numbered and filed in a numerical manner coi 
responding to the svstem earned out in connection with other specimens and 
reports m the laboratory These aie indexed and moss indexed and m case 
of autopsy mateual and gross specimens the notation of “photogiapli made” 
is included in the lalioiatoiv icpoit The actual cost of materials avciages 
twentv cents pei slide, which includes developing 

The lighting foi making tianspareneies in color should be flat The neces 
sitv of this is to be amplified when it is recalled that in coloi photographs 
good contrast is obtained almost entirely from the colors of the object, blight 
highlights and deep shadows are to be avoided Tins is accomplished bv ar 
langmg the lights close to the camera and directing them upon the object m 
such a manner that equal distribution of the illumination is obtained 

AVe are using Kodacluome film of vvlucli there are two tvpes, the lcgulai 
foi use in daj light, and the Tvpe Y which is used onlv with artificial light The 
Tvpe A has a Weston speed of S and, being less sensitive to red light, is used 
without filteis 

A miniature earner r constructed to use standard 35 mm motion pnfuii 
51m ma y be used satisfactorily The well known Lena taincia Ins keen used 
*>f MedTcJne Department Unnersltj Hospital UrmersiU of Oklahoma School 
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entirely in making color transparencies in our laboratory. These are precision- 
made cameras of high quality and supplied with excellent optical equipment of 
microscopic accuracy. They are remarkable for the ease and simplicity of 
operation, and their universal adaptation to any photographic need. They are 
equipped with high speed lenses which permit short exposures under unfavor- 
able lighting conditions. The short focal length lenses permit great depth of 
focus at short range, a necessity in close-up photography. Models with slow 
shutter speeds up to one full second are of distinct advantage. 


The sunshade should always be used over the lens to eliminate stray light. 
Strong light is desirable to make possible a short exposure, also to permit “stop- 
ping down” the iris diaphragm. Two No. 1 photoflood bulbs in eacli of two 
reflectors are used routinely. The intensity of the light is always measured 
with a Weston photoelectric cell. This is quite important and must be empha- 
sized in view of the fact that correct exposure is essential in obtaining good 
color rendition. Over exposure of Kodachrome results in color transparencies 
which are too pale, thin, and lacking in color quality. Underexposure results 
in transparencies that are dense and dark. In making the light intensity read- 
ings it is essential to place the meter close to the object to be photographed, 
but not in its own shadow. In deeply colored objects, a reading should he 
taken on a white sheet, towel, gauze, or paper to determine maximum intensity 
and an average of these taken. A slight underexposure is the usual aim. 

For near objects a short optical focusing device is available which permits 
automatic focusing on all objects from 3% feet to 17 inches. Within this range, 
the head, shoulders, arms, and chest may be easily included in the field of view. 
Focusing is accomplished quickly by rotating the device in which the lens is 
fastened. It is not necessary to use a tripod or an upright arm, and the expo- 
sure can be made rapidly and conveniently with the camera held in the hand. 
This saves much time and is a decided advantage in photographing surgical 
procedures at close range. For specimens of small size and for magnifying 
certain portions of others and for copying charts, pictures or printed matter, 
a sliding copying attachment should be used. This device contains a ground 
glass focusing screen above the camera lens, and the camera simply slides into 
position over the lens and the photograph is made. Extension tubes, which 


place the lens farther from the camera, give greater magnification. 

Gross specimens to be photographed are washed free from blood, and the 
moisture blotted up with a cloth to avoid glaring spots or high lights as muc i 
as possible. We have used a polarizing filter over the camera lens with some 
success in eliminating these and with a decided improvement of color in man.' 
of the specimens. When using a polarizing filter, it is necessary to view ' 
object through the filter with the lights on and rotating either right or c 
until the glaring surface fades or the field appears darkest. In this position 
the filter is slipped over the lens and the photograph made. The exposure 
time must be increased 50 per cent. Our experience in the photograph} 0 
specimens in color under water has been discouraging, since it is almost mi 
possible to make the exposure before the water again becomes bloody, au 
if all the blood is washed from the specimen, the color will have faded. 
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reddish tinge to the watci lesults m very unpleasant appealing transparencies 
It is desuable to use a white background foi this woik Large pieces of fine 
mesh gauze or a white towel make a nice background when the camera is not 
closer than two feet A fiostcd plate glass coated with white enamel on the 
opposite side makes a most satisfactory background It may be quickly 
washed free of blood 01 other contamination without changing or molesting 
the anangement of the specimen Portions of the specimen should not extend 
beyond the holders of the field unless the pm pose is to magnify small aieas 
of it ’When seveial specimens aie to be photogiaphed togethei, the anange 
ment should conespond to then normal anatomical position in the body It 
is bettei to photogiaph specimens separately, especially when some definite 01 
paiticulai type of lesion is to be emphasized 

In addition to freedom fiom ubiation and a satisfactory light souice, the 
optical equipment must be of the highest quality in making photomicrographs 
m color The camera must be out adapted to use 35 mm perforated film when 
using ICodachromc for this woik Am standaid make of microscope may be 
used, but the heavier research models are bettei because of the gieatei free 
dom from vibiations, and by means of the additional adjustments, the optical 
axis may be kept rnoie perfectly m alignment Apochromatic objectives are 
essential equipment, and since coloi filteis aie not used with Kodaclnome Type 
A film, the nucioscope optics must be of the highest chiomatic collection An 
aplanatic achromatic substage condenser is also necessary since the latter gives 
a coloi free range of light Peuplane eyepieces are used with apoclnomatic 
objectives Obviously, the iris diaphragm, substage condenser, and objectives 
must be centered m the optical axis 

A satisfactory light souice is the 108 watt, six volt ribbon filament globe 
m a lamp house containing an adjustable condensei A vvatei cell, 2 inches 
thick, is placed between the lamp and micioscope to absorb heat which might 
possibly overheat the condenser and objectives of the micioscope 

In making photomiciogiaphs 111 coloi it is veiy essential that the specimen 
be well stained Most tissues aie stained with eosm and hematoxylin, and these 
should show good blues and reds since contiast is dependent upon the coloi s 
present and not upon coloi 01 contiast filteis such as used in making black and 
white photomicrographs In am case the coloi rendition of the photonucio 
gnph cannot be bettei than those existent 111 the stained slide The tissue 
should not be cut too thick Those of 7 to 10 mici i aie most satisfactory, and 
No 1 eovei slips should be used With the above light souice placed from 
10 to 12 inches from the micioscope, the cxposuie foi Kodaclnome Tvpc A 
film will be approximately is follows 16 mm lens with 10 x eyepiece 1/125 
second, S mm lens with 10 x eyepiece, 1/50 second, and 4 111 m lens with 
10 x eyepiece, 1/25 second It is essential to lest the eyes frequently as the 
intense light may result 111 faulty foeusmg Recoids of the exposuics should 
be kept since an exposuie meter is not available at present foi measuring 
hght intensities through the micioscope Good lesults are dependent upon 
eouect exposuie and only bv studying the tianspaiencies when thev have 
been returned aftei development ian the technique of making good photonucio 
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graphs in color be mastered. When the same arrangement of the light, cool- 
ing cell, and microscope is maintained, the results should be reasonably con- 
stant. The question of magnification sometimes arises. Although detail 
cannot be increased by great magnification, ive find that greatly enlarged 
blood cells on color transparencies can be studied before x-ray view boxes. 
This method has proved valuable in teaching hematology to medical students. 
A few of these transparencies replace several demonstration microscopes in 
the laboratory, and no time is lost in finding certain fields and cells. 

Although copies cannot be easily made of Kodaehrome transparencies, 
good natural color prints on paper can be made by one of several methods. 
We have used both the Cliromatone and the Ruthenberg Colorstill processes 
with satisfactory results. Printing in color at present is impractical because 
of the cost. 

The pathologist and the pathology department of every hospital should 
assume teaching responsibilities. We believe color photography, as carried 
out by the simple inexpensive method described, is now practical, and further- 
more, adds greatly to the facilities of teaching. 


INTRADERMAL ANTUITRIN-S IN CHILDREN* 


I. P. Bronstein, M.D., Chicago, III. 


T HE announcement of a rapid and economical test 1 for pregnancy by the 
intraclermal use of antuitrin-S derived from pregnancy urine was of suffi- 
cient interest to warrant its application to various endocrinopathies in chil- 
dren, including a number of cryptorchids. 

Strauss, 2 in repeating the work of Porges and Pollaczelc, 3 suggested that 
it might be an invaluable aid in girls with irregular menses. It is established 
that the urine of normal children contains little or no gonadotropic hormone. 
Certainly, then, if the test is specific, one should obtain positive skin tests 
(negative pregnancy tests) in children, unless moderate amounts of gonado- 
tropic principle are present, as is true of the first half of pregnancy, when 
this can be ascertained by the Aschheim-Zonclek or Friedman pregnancy tests. 
In normal pregnancies 2,000 to 6,000 gonadotropic hormone units per liter aie 


found, although amounts up to 50,000 units have been obtained. 

The intraclermal skin test, if indicative of significant amounts of gonado 
tropic substance, would prove a valuable adjunct, for by means of it, we co 
avoid the task of assaying for small amounts of antuitrin-S by the ^ 011t 
precipitation method. 0 This method demonstrates a minimum of 66 mouse urn 
per liter of urine. A negative reaction does not rule out the presence 

* Pro in the Department of Pediatrics, University of Illinois, College of Medicine, 
the Research and Educational Hospital. 
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minimal amounts of gonadotiopie pnnciple, but for piactieal purposes it is 
considered as indicating absence of tlie sex pnnciple of the antenoi pituitary 
Foi, gneu a positive piegnaney test (negative sltm test), it would not be 
neeessais to lepeat an assay foi only (!G units, since this reaction ahead) 
signifies cousideiable amounts of gonadotiopie niateiial m excess of this 
mntage 

The technique employed by Gillfillen and Giegg consisted of an mtra- 
dermal injection of fiesh antmtimS kept m a refrigerator The yentxal sul- 
fate of eithei foreaim was used for the injection An oidmaiy 2 cc Inpo 
dei Hue sjnnge with a 2G gauge needle was emplojed Alcohol lias not used 
as it reduces the potency of the pi odnet I used exactly the same technique 
with the exception of a tubeicuhn syringe 

After inti odncmg the 2 minims one half horn is allowed to elapse befoie 
leading the reaction If a slight leaction appeals, one waits foi anothei half 
horn .befoie i caching a conclusion The patient need not be obsened fmtliei 
if no leaction oecms at the end of one horn A numbei of cluUUen showed 
a tenetiou at the halfhom penod with a subsequent disappearance at the 
houi 

The leaction consists of an aiea of eijthema at the site of injection ineas- 
ui mg m diameter fiom 7 0 to 40 mm If a bleb laised bj tlie injection became 
led and measnicd 7 nun oi less, but the skin adjacent to and suiiounding the 
bleb did not become red, this was consulted a negatne leaction 

The leaction m nonpiegnant si omen usually began immediately follow mg 
the injection, or within one to tlnee minutes In esen ease obseiyed, a pa- 
tient who ieacte<l with a positne skin test (negatne piegnaney leaction) had 
a well defined eijtliema at the end of fifteen inmutes, except m women of 
flinty oi oyer, yvlio ga\e a delayed leaction, and those nesting the menopause 
yvheie the leaction took place as late as tlnee hours 

The use of a simple and leliable pregnancy test was ongmallj suggested 
bj Poiges and Pollaczek 3 yvhoxe technique differed somewhat They used 0 2 
c c of hoimone denied fiom the antenoi lobe of the hjpophjsis If the 
woman was piegnant a distinct aieola, an inch m diametei, lias foimed aftei 
a few limus at the site of injection, and lemamed fiom twentj four to tlmtj 
six houis Piegnant women gaye no leaction Tins phenomenon yvas explained 
as a specific skm leaction analagous, peihaps, to the Schiele and Dick tests 
QrlUUlen and Gregg said that since the piegnant woman contained gonado 
tiopic pnnciple m hei system she should not be sensitise to its nitiadeimal 
injection as the nonpiegnant one is, the lattei showing a leaction to its 
piesence 

Schneider and Cohen’ recent!) shoyyed definitely the nonspeeificity of 
gonadotiopie factoi of piegnane) uune mtiadeunally m both men and women 
Then obseisations yyonld indicate that b) this test 107 individuals iveie pieg 
nant and II weie not Actually liowesei, theie weie onlj 21 piegnancies 
My lesults in clukhen attest to these conclusions 

Stiauss 2 repeated the woik of Poiges ami Pollaczek" yyith antuitim the 
Old) piepaiation asadable at this tune Latei, howevei, he obtained the piolan 
or gonadotiopie factoi His w oik led to the conclusion that the test w as neitliei 



Table I 



^BKR SEX (YR?) DIAGN ° SIS 


1 M 5 U.C/ 

~ 2 M 12 U.C. 

Asthma 


3 M 91 U.C. 


•1 M 0 U.C. 


5 M 13 U.C. 


0 M 11 U.C. 


M S U.C 


FIRST TEST 
Vi HR. - 1 HR. 


II 10 




10 M 13 U.C. 

Mental 

deficiency 


11 M 9 B.C.t 


12 M 7 B.C. 

Colored 

13 M 6 Bio 


14 M 6 B.C. 


15 M 11 D.A.G.t 
B.C. 


16 M 12 D.A.G. 

17 M 8 D.A.G. 

U.C. 


SUBSEQUENT TESTS; COMMENTS 


Negative skin test (positive pregnancy) 

Negative skin test (pos. preg.). Tests repeated 
on 3 other occasions, negative each time as 
follows: after 1,000 units ant.-S — before 
and after receiving the second 1,000 units 


Negative skin test (pos. preg.) V> hr. 1 hr. 
1 week after 1,0.00 amts ant.-S 0 0 

1 month after 1,000 units 6 mm. 0 

After 2000 units ant.-S 3 mm. 0 


Negative skin test 
(pos. preg.) 

After 1,000 units ant.-S 
After 3,000 units ant.-S 


8 mm. 0 


15 mm. 0 


V> hr. 1 hr. 
12.5 mm. 17.5 mm. 
10.0 mm. 0 mm. 


Negative skin test (pos. preg.) Vi hr. 1 hr. 
After 1,000 units ant.-S 0 0 

After 2,000 units ant.-S 0 0 


Negative skin test (pos. preg.) Vi hr. 1 hr. 

After 1,000 units ant.-S 0 0 

After 2,000 units ant.-S 30 mm. 15 mm. 

After 3,000 units ant.-S 0 0 


Negative skin test (pos. preg.) 


Negative skin test (pos. preg.) 


Negative skin test (pos. preg.) 


Negative skin test (pos. preg.) 


5 mm. 0 


6 mm.- 0 Negative skin test (pos. preg.) Vi hr. 1 hr. 

After 1,000 units ant.-S 3 mm. 0 

After 3,000 units ant.-S 0 ® 

0 0 Negative skin test (pos. preg.) Vi hr. 1 hr. 

After 1,000 units ant.-S 0 _ 

5 mm. 0 Negative skin test (pos. preg.) Vs hr. 1 hr. 

After 2,000 units ant.-S 3 mm. 11 

0 0 Negative skin test (pos. preg.) Vi hr. 1 hr. 

After 3,000 units ant.-S 0 


0 0 Negative skin test (pos. preg.) 

Negative skin test (pos. preg.) Vi hr. lhr- 
0 0 After 2,000 units ant.-S 5 

10 mm. 15 mm. Positive skin test (neg. preg.) Vi hr. 1 hr- 

After 1,000 units ant.-S 25 m m- \ 


18 M 9 Nephrotic 7 mm. 5 mm. Negative skin test (pos. preg.) 


19 M 15 Treated 

Cretin 
(6 years) 

20 M 11 Dwarfism 

Diabetes 

Coeliae 


0 Negative skin test (pos. preg.) 


0 Negative skin test (pos. preg.) 

Zondek test less than 66 units prolan 


«U q, Unilateral cryptorchidism 

tB.C.— Bilateral cryptorchidism. 

1 D.A.G-— Dystrophia adiposo genitalia ot iicr- 

Unless indicated, the boys with both unilateral and bilateral cryptorchidism we e 
normal children. 
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T uif.i; I — CXtNT’P 


NUM- 

SEX 

AGE 

DIAGXOSIS 

first TEST 


BEE 

M 

V 2 HR. - 1 HR. 


21 

M 

17 

Hypogonadism 0 0 

Negative skm test (pos. preg.) 

Zondek and Friedman tests negative for prolan 

22 

F 

13 

Client case 

0 0 

Negative ‘dun te-?t (pos. preg.) 

23 

F 

9 

DAG 

Mental 

deficiency 

0 10 mm. Positive skm test (neg preg,) Vi hr. 1 hi. 

After 1,000 units ant. S 10 ram. 10 mm. 

Assay icvealed less than 00 units 

24 

F 

10 

Thomsen s 
Disease 

10 mm. 10 mm. 

Positive skm test (neg. pieg.) 

Assaj revealed le«s than 06 units 


F 

33 

Pituitarj 

Dwarf 

13 mm. 15 mm. 

Positive skin test (neg. preg ) 

Assaj revealed less than 00 units 

2G 

F 

12 

Pituitary 12 mm. 15 mm. 

Dwarf X ray 
of sella showed 
calcified mass 

Positive skm test (neg. preg.) 

Presumably sev function of pituitary interfered 
with 


definite nor reliable At a subsequent time in a personal communication to 
this author, Porges admitted 18 per cent error Deutscb,® repeating this work, 
confirmed Strauss’ conclusions. 

HcDonnell 0 reasoned that this skm test might be valuable m other con- 
ditions in which prolan A is excreted iu the mine as m testicular tumors. He 
emphasized the many difficulties attendant upon correct diagnosis of lesions 
of the scrotum. The Aschheim-Zondek test is positive m teratomas and other 
highly malignant tumors, 10 and absent in benign lesions of the testicles Skm 
tests were done in six patients witli pioveil teratomas of the testes, the 
Asehheim-Zondek was perfonned at the same time The results suggested, 
according to this author, tbat the skin test may e\en be more reliable than 
the pregnancy test iu the diagnosis of this disease Controls were run on 25 
patients picked at random These patients were of all ages and the diagnosis 
consisted of extragenital carcinomas, cryptorchidism, and other diseases A 
negative pregnancy test was obtained in each instance This is at variance 
with my results as well as those of Schneider and Coheu McDonnell stated 
that until further investigation on a larger series of patients, nothing con- 
clusive would be asserted 

RESOWS 

Intradermal tests with pregnancy urine gonadotropic substance were per- 
formed on 21 boys and 5 girls, the ages and diagnosis being indicated m 
Table I. 

Of the 21 boys, when the first skin test was performed, only one fOase 17 
— dystrophia-adiposo-genitalia with unilateral cryptorchidism) gave a positive 
skin reaction indicative of negative pregnancy. Patients No. 20 and No 21 
gave negative skin tests (positive pregnancy reaction), nevertheless, assay for 
very small amounts of gonadotropic substance by the Zondek precipitation 
method in both, anil moderate amounts by the Friedman test m the second 
boy was negative. 
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Of the five girls, four gave positive skin reactions (negative pregnancy 
test) and one, a girl of thirteen, with chronic chest disease, in whom the men- 
arclie has not yet appeared, gave a negative skin test or positive pregnancy 
reaction. Of the four positive skin tests, assay for gonadotropic factor was 
done in three, and each determination revealed less than 66 units. 

In the subsequent testing, it is interesting to note that in patients No. 4 
and No. 6, with initial negative skin tests after the use of 1,000 units in the 
former and 2,000 units of antuitrin-S in the latter, the skin tests became posi- 
tive, but became negative again after 3,000 units. In Cases No. 17 and No. 23, 
the original positive skin tests remained positive after 1,000 units of antnitrin-S. 

The above results are inconsistent with the presence of antuitrin-S, since 
this hormone in moderate quantity should give a negative skin test. However, 
it is known that this substance may be eliminated rapidly from the system. 
After the fifth month, a slight and gradual decline in amount occurs up to 
parturition, when a sharp fall takes place. 3 Friedman and "Weinstein 11 state 
that their recent work on the fate in man of ingested and injected pregnancy 
urine gonadotropic substance permits of no general statement. In their ex- 
periments they failed to detect, augmented gonadotropic excretion following 
oral ingestion of 8,000 to 40,000 units. Similarly, it was impossible to detect 
augmented excretion following intramuscular injection of 480 R.U. 

CONCLUSION 

Intradermal skin tests with gonadotropic substance of pregnancy urine in 
26 children gave five positive skin tests or negative pregnancy reactions, and 
21 negative tests or positive pregnancy reactions (Table II). 

Table II 


Children studied 
Positive Skin Tests 

(Negative Pregnancy Reaction) 

Negative Skin Tests 

(Positive Pregnancy Reaction) (Amounts of 
prolan found in these children not con- 
sistent with pregnancy) 

This test is not consistent with the finding of reasonable amounts of 
gonadotropic hormone, as is ascertainable by either the Aschkeim-Zondek oi 
Friedman Pregnancy Tests. 
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TIIE STERILIZATION Or SODIUM BICARBONATE SOLUTION 
FOR. INTRAVENOUS USE IN ACIDOSIS" 


Frederic E IIolmes MS, ynd Glenn E Cullen PiiD Cincinnati, Ohio 


I N CERTAIN conditions of seveic acidosis, intravenous administration of 
sodium bicarbonate solution is dcsnable "Many physicians have hesitated to 
use sodium bicaibonate solution because of the difficulties of stenlizmg it 
Heating the solution m open vessels causes the loss of so much caibon dioxide 
that there results an undesirable degree of alkalinity and considerable piessuie 
develops in a closed vessel The usual pioeeduie is to dissolve sodium bicai 
bonate, taken from the interior of a package m an attempt to avoid excess con 
tammation, in stenle vvatei, and then use the resulting solution immediately 
without fui ther tieatment Although this pioeeduie is piactieill} safe (v\e 
know of no accident due to it), it is prefei \ble, foi intravenous ther \py, to use 
only sterile solutions whose alkalinity is appio\nnateh tint of blood Moicovei, 
this preparation is inconvenient 

We, as well as many others lnve avoided the loss of caibon dioxide m 
stcnli/ation by the use of sealed gliss ampules Toi seveial ycais all the bicai 
bonate solutions given intravenously at the Children s Hospital have been pie 
paied thus Although it has been fai the most satisfactory manner m which 
stenle sodium bicarbonate solutions can be prepared the method has the dis 
advantage of inconvenience, possible danger of glass in the solution from break 
mg the glass ampules, lelativelv high cost, and the necessity of the scivice of a 
skilled glass blower 

Toi the last year we have satisfactorily stculized sodium bicarbonate 
solution in a very simple manna Stock 5 per cent solutions aie piepaxed from 
chemically piue sodium bicaibonate in freshly distilled vvatei Phenolsul 
phonphthalein is added as an indicator, t and the solution is filtered through a 
Beil efeld filtei One bundled cubic centimetei portions aie dispensed into 12o 
c c Pyiex bottles and carbon dioxide gas from a small ey lindei is bubbled into 

TT , ** rom the Children s Hospital Research Foundation and the Department of Pediatrics 
University of Cincinnati 

Received for publication Sept 1C 1937 

tTlie most convenient source of Indicator is the solution containing: S ng per cc put up 
n t£ c Class ampules for intravenous injection for ki Iney function tests (Il>nson VVescott 
an i Dunning) 0 cc of this solution per liter of bicarbonate Is a satisfactory concentration 
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the solution until the color is a yellowish peach, saturating it and displacing air 
from the bottle. A thoroughly cleaned vaccine stopper with retractable flap, 
used to keep the pouring surface sterile, is inserted at once, and the stoppeied 
bottle placed in the clamp shown in the photograph. A piece of cloth or paper, 
placed between the stopper and the metal, prevents sticking. The bottle is auto- 
claved and allowed to cool before removal of the clamp and then shaken to ie- 
dissolve the carbon dioxide which has been driven off. Any pink color less than 



Fig 1. — Assembly lor sterile bicarbonate solution Bottle is of Pyre% sj^ss an j 
stopper is t lie vaccine tjpe v. itli letiactable flap The plates of tlie clamp are alum 
the rods and nuts arc biass 

a deep purplish red indicates that there has been no loss of carbon dioxide f 10,11 
the bottle and that the pH is between 7.0 and 8 0. 

In use part of the contents may he withdrawn through the vaccine stopper 
with a sterile needle, or the entire contents may be poured into a dispensing 
container for intravenous drip therapy. 

■When relatively large batches are prepared for hospital use, it is convenient 
to filter through a Berlrefeld *‘N” filter and to use a tube with a sintered g®* 
tip for the aeration in order to facilitate more rapid absorption of carbon dioM 


I HE REACTION OP THE SLRA OP DIFFERENT ANIMALS TO THE 
KAHN, KLINE, IDE, EAGLE AND LAUGHLEN TESTS* 


Rom rt A Ofii RNK, Pn D , H sum. E II hiding, B S , IVilli vm T Hudspeth, B A , 
vld Willi ui J Pistoh DV1I Tucsox, Arls 


I T IS locognued that the noimal seta of yanous animals may gne a positne 
Wasseimanu leaction, 1 and Pono" Ins shown that the seia of many noimal 
annuals may gi\e positne Kahn leaetions To 0111 knowledge, the beliaxioi of 
animal blood with otliei flocculation tests lias not been lepoiled in the liteiatuie 
Specimens of blood were collected fiom yanous animals, the scium was 
separated and liiactnated at 56“ C foi Unity minutes, with the exception of 
the seia to be used foi the Eagle test In tins case, the necessaiy amount of 
serum was lemoved aftei twenty minutes of inactnation 

The Kahn, Kline, Ido, Eagle, and Laughlui tests weie then made upon 
each specimen In some eases, tlieie was not sufficient senim to peimit all 
of these tests, but as many weie employed as the amount of seium would 
peimit The technique of these flocculation tests is so well Known that no 
fuithei inference need be made All antigens and reagents used in these tests 
weie purchased fiom biological supply houses The Kalin and Eagle antigens 
weie piepaied by Difco Laboiatones, the Kline antigen by LaMotte, the Ide 
bv the A S Aloe Company , and the Laughlen Reagent In Ledeile Laboiatories 
The icsults of each test weie checked In at least two of us, and with the e\cep 
tion of the Kalin test, the insults weie icpoitcd only as positne, doubtful, 01 
negative 

The lesults of these tests aie gnen in Table I, and in Table II, they aie 
given in tenns of peicentage Although tlieie was not enough sera m cyeiy case 
to peimit the use of each ot the tests, the Kalin and Kline tests weie made on 
each specimen 

An examination of Table II meals that all of the animal sera tested gait a 

lelatively high peicentage of positne icactioiis with at least one of the tests In 

geneial, the Kline and Liuglilin tists g-ne the highest peicentage of positive 

leaetions, and the Eagle and Ide tests gaie the highest peicentage of negative 

1 tactions It should be mentioned that m some cases (paitieulailv cow sera) 

the Eagle test, when positne often did not gne the sliaip contrast between the 

clear fluids and the floccules which is clmactenstic of the positive reaction 

In geneial, tlieie was not too good agi cement between the seieial tests 

employed In one seia, one 01 11101c of the tests might gne a positne leaction 

uid the otlieis might gne doubtful oi negatne lesults, while in anotlici seia 

fiom the sune spurns, tin 11 actions gnen by the tests might be lcxciscd 

♦From the Arizona. State Iaboritorj ami tic Department of \ninial Husbanlr> Lnl- 
\trsity of Arizona 

Received for publication S*-pt 21 133" 
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DISCUSSION 

These results show that the seia of noimal animals give a relatively high 
percentage of positive leactions with the common flocculation tests used for the 
diagnosis of syphilis This is particular lj r interesting when one consideis the 
extremely low incidence of positive icaetions given by nonsj philitic human 
beings Eagle 1 states that “anomalous Wassermann reactivity in human beings 
is extraordinarily raie, certainly less than one in 5,000 ” 

These results raise several questions, which we do not attempt to answer 

1 Why do the seia of animals give positive reactions with flocculation tests 
used for the diagnosis of syphilis m human beings ? 

2 Within a single species, why should some individuals give positive le 
actions, while others give doubtful oi negative ieactions ? 

3 Why do the different tests give such widely vaijing lesults with animal 
sera when they usually agree extremely well when applied to human 
sera^ 

summary 

The Kalin, Kline, Ide, Eagle, and Laughlen tests have been applied to the 
inactivated seia of the dog, rabbit, goat, hoi sc, sheep, chicken, and cow 

The seia of these animals give a surpiisingly large numbei of positive 
leaetions with these tests 

Although the results given by the different tests vai} gieatly, in general, 
the Klme and Laughlen tests gave the highest pci cent ages of positive icaetions, 
and the Ide and Eagle gave the hugest peicentage of negative reactions 

references 

1 Eagle, Harry Tlio Laboratory Diagnosis of Syphilis, St Louis, 1937, C V Mosby Co, 

pp 302 304 

2 Porro, Thomas J Tho Kahn Reaction with Serum of Different Animals, J Infect Dis 

53 210, 1933 



DEPARTMENT OF REVIEWS AND ABSTRACTS 


Robert A. Kilduffe, M.D., Abstract Editor 


TUBERCULIN TEST, Ointment Patch Test, Wolff, E,, and Hurwitz, S. J. A. M. A. 109: 

•3042, 1937. 

Tlie agreement between the ointment patch test and the intraeutaneous test with 0.1 
mg. of old tuberculin in 1,075 observations was 9S.2 per cent. This corresponds closely to 
figures previously reported for some 800 observations. Discrepancies occurred only in 
clinically latent cases. 

The ointment test was positive in every case of active tuberculous disease. 

The results of a tuberculin patch test with control herein and heretofore detailed warrant 
the conclusion that the test may safely be substituted for the Mantoux test with 0.1 mg. of 
old tuberculin in office and public health practice. The method now merits a thorough clinical 
trial. 


UNDVEANT FEVER, Diagnosis and Treatment of, Ervin, O. E., and Hunt, H. T. 

J. A. M. A. 109: 1966, 1937. 

The results in the treatment of acute and subacute undulant fever by the intravenous 
injection of killed typhoid and paratyphoid organisms in carefully measured, and appropriate 
doses compares favorably with those of any other form of treatment. 

Contraindications to its use are arteriosclerosis, arteriosclerotic and rheumatic heart 
disease, hypertension, and marked debility. These conditions also contraindicate most other 
forms of treatment. 

The authors agree with Carpenter and others that the benefit comes chiefly from fever, 
but the stimulation of antibodies may also be important. 

The advantage is the low cost and the immediate availability to any physician any- 
where. 


HAIR, Method of Staining Epithelial Scales and, Berberian, D. A. Arch. Dermut. & Syph. 

36: 1171, 1937. 

The scales are cut by means of a safety razor blade or a scalpel into small piece®) 

1 to 2 mm. square, placed on a slide and covered with a 50 per cent solution of glaoa 
acetic acid in water. The preparation is then dried in an incubator. This process fixes the 
scales on the slide. The fresher the scales, the better they will adhere to the slide. 

The preparation is defatted, cleared, and hydrated as follows: It is flooded with etlwr 
two or tlrree times, depending on the thickness of the scales, the ether being kept on 
slide for from twenty to thirty seconds each time. It is flooded twice with absolute a eetone, 
the acetone being kept on the slide for from thirty to sixty seconds each time. Finally i 
flooded consecutively with absolute alcohol and with 95 per cent, 70 per cent, and 50 per c ^ 
alcohol, the alcohol being kept on for about thirty to sixty seconds each time. The P rcp ^ 
tion is then stained, for from three to five minutes with a solution of toluidine blue, 
according to the formula of Martinotti which consists of 75 c.c. of distilled water, -0 
of lithium carbonate, and 1 gin. of toluidine blue. _ 

After the dye is completely dissolved. 20 c.c. of glycerin and 5 e.c. of 95 P er 
alcohol are added. 
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The slide is washed in water and diffeicnti itc 1 with Oo ptr eeut acetic iud 

If the scales are still adherent to the slide deh\ hation can be best accomplished m 
jars containing absolute acetone Usually thiec changes of acetone arc sufficient to iccom 
phsh dehydration The preparation is kept fiom two to IUtcc nnimtes in each .par of icetone 
and then passed through \ylene and moaatel m neutral balsam or prefeiably in euparol 
If during the process of def ittmg or staining some of the scales have come off the slide, it is 
preferable to carry on dehydration with acetone bv flooding the slide fust with absolute 
acetone from three to four times and then with xylene If no clouds appeal in the xylene, it 
is a good indication that the preparation has been properly dehydrated Dehydration in 
acetone, m conti ast to dehydration m grade 1 series of alcohols does not remove the stain 
and a uniformly stained, permanent preparation is obtained The success of the piepara 
turn depends largely on proper diffeitntiatiou and proper dehydration 

PREGNANCY, Observations on the Etiology of Toxemias of, Strauss, M B Vm 3 M 
So 194 772, 1937 

Sodium guen to 10 piegnant women with liypei tension and Uypoprottmemia ieaulted in 
significant weight gains, the ©cumene* of \ isiblc edema, and rises in the arterial blood 
pressure m each instance In 5 women albuminuria increased, and m 3 -y niptoms of pre 
eclampsia appeared 

An identical amount of sodium given to S pregnant women with liy periension but no 
h) poprotememia resulted m small increments of weight but was without other effect 

Ammonium eldoride was given to 3 and a high protein diet to C piegnmt women with 
hypertension and h> poprot emeinia resulted m significant weight losses and dechnes m arterial 
blood pressure 

The evidence presented suggests that the manifestations of “toxemia of piegnnncy m 
the patients studied result oil from water retention conditional upon hxpoprotememix 

The admimstiation of sodium is dangerous in pregnant women with by poprotememn 
The bicarbonate is fullv as dangeious as the chloride Its indiscriminate use m pregnancy is 
contraindicated 

TISSUE Silver Impregnation of Reticulum in Paraffin Sections Gomort, G- Am J Path 

13 993, 1937 

The author’s modification is as follows 

Run paraffin sections through xylol then 2 changes of alcohol and wash under the tap 

1 Oxidize with a 0 o to 1 per cent solution of potassium permanganate for one to two 
minutes jRmse m tap water 

2 Decolorize with a 1 to 3 per cent solution of potassium metainsulfite for one minute 
Wash under the tap for several minutes 

3 Sensitize m a 2 per cent solution of non ammonium sulfate (violet crystals) m dis 
idled water for one minute Wash under the tap for a few minutes, then run through two 
changes p£ distilled water 

4 Impregnate with the following solution for one minute 

To a 10 per cent silver nitrate solution add one sixth to one fourth its volume of a 
10 per cent solution of potassium hydroxide Add strong ammonia water drop by drop, while 
shaking the container continuously until the precipitate is completely dissolve! Add again, 
cautiously, silver nitrate solution drop by drop until the resulting precipitate easily disappears 
on shaking the soluhou Make up the “solution with distilled water to twice its volume It 
can be kept in a stoppered bottle for two days 

5 Rinse quickly m distilled water for five to ten seconds 

G Reduce for three mmutes in commercial formalin diluted with tap water to 5 to 10 
tunes its volume Wash under the tap for a few minutes 
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7. Tone in a 0.1 to 0.2 per cent solution of gold chloride for ten minutes. Itiuse in 
distilled water. 

S. Reduce toning in a 1 to 3 per cent solution of potassium metabisulfite for one 
minute. 

9. Fix in a 1 to 2 per cent solution of sodium thiosulfate (hyposulfite) for 1 minute. 

Wash under the tap. Run through alcohol of increasing percentages. Clear in xylol 
and mount in balsam. 

As mentioned before, paraffin sections occasionally will float away during impiegnation 
with the strongly alkaline silver solution. This annoyance can be easily prevented by 
affixing the sections to the slide with gelatin instead of egg albumen-glycerin. The gelatin 
must be subsequently hardened by formalin fumes. The method is as follows: Dilute the 
glycerin-gelatin mixture commonly used for fluid preservation of sections with water or 
glycerin until it remains fluid at room temperature. Spread a thin layer of this solution oil 
the slide and affix sections. Dry the slides in the incubator at 37° C. in formalin fumes for 
at least ten hours. (Pour commercial concentrated formalin into an open Petri dish and 
place it in the incubator.) The formalin has to be removed from the sections as oven traces 
of it will inhibit impregnation. This is easily accomplished by exposing the slides in a 
similar manner to the action of ammonia vapor for several hours. 


TISSUE: Method for Histological Examination of Long Strips of Hollow Viscera, Stein, 
H. B. South African J. M. Sc. 2: 117, 1937. 


The method is quite simple and only requires some patience in the processes of fixation, 
dehydration, and embedding. 

At autopsy a strip of tissue 6 to 9 inches long and % inch wide is removed from the 
hollow viscus. The actual length of the strip in block is determined by the width of the 
microtome arms supporting the razor and also by the range of swing of the block holder 
in tiie microtome head. In this department a Spencer rotary microtome was found to cope 
with a strip of mucous membrane from the whole of the greater curvature of the stomach 
embedded in a paraffin block l ] /a inches square, while the individual sections were accom- 
modated on a 3 by 2 inch glass slide. 


The strip of tissue is loosely wound round a cylindrical spigot of wood 2 inches long 
and Vi inch diameter to form a coil. In a single strip there is no need to be concerned 
with the mode of coiling the tissue, but where a number of strips are taken in senation, 
e.g., the whole intestine, it is desirable to maintain a fixed convention of starting the coil in 
such a manner that the inside of the coil is always the proximal end of the segment of 
tissue. 


The coiled up specimen now resembles a watch spring. A pin is thrust through the 
tissue opposite the cutting surface to prevent it from unrolling. The pin originally " as 
made to pierce the wood to provide a better anchorage, but this procedure was subsequent!) 
dispensed with, as any additional manipulation is bound to prolong the postmortem time 
Avoidance of any .delay in fixation is particularly important in the bowel where Macklm an 
Macklin (1926) have shown the agonal and postmortem changes supervene with S re ‘ l 
rapidity. 

The tissue may be fixed in any of the routine fixatives, such as formol or Zenker- l,r ' 
after wliich tlie wooden spigot is removed. 


Occasionally one finds after Zenker-formol fixation that the central portion of tlMue 
is incompletely fixed owing to faulty penetration by the fixative. To prevent erratic 
the whole viscus may be removed and fixed without preliminary rolling, and later woum 
described above and returned to the fixative in order to preserve the coiled up character ^ 
the tissue. This procedure is less satisfactory than fixation from the outset of a strip 


tissue in its coiled state. 
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HEMOPHILIA, Investigations in, Bendien, W M , and van Crcveld, S Am J Di* Child. 

54: 71 {, PUT 

The fact tint m normal fresh plasma and stium a substance is picaent which exerts a 
coagulation promoting influence on hemophilic plasma atul blood is discussed. 

The question ot tor which piotem fraction ot the serum or the plasma this substance 
shows the greatest affinity is discussed Though the substance must be present m the coarse 
dispeise protein fraction, it undoubtedly is not euglobuhn itself 

V method is described for pxecipitation of the coagulation promoting substance from 
normal fresh serum b> slight acidifying 

A simpler method is also described, ie, adsorption and elution, by which the coagula 
tion promoting substance can be obtained from fiesh normal serum in a medium poor m 
proteins. 

By dissolving tlio coagulition globulin (which was precipitated fiorn the serum by 
slight acidifying) in water or m physiologic solution ot sodium chloride to which has been 
added 3 or 4 per cent of sodium carbonate, it can be dissolved into a \olume which is ten 
times as small as the \ olume of the normal serum from winch it has been prepared This 
solution is free from cholesterol and lipoid phosphoius 

The solutions as obtained b> the method desenbed showed an activity winch was about 
flic times as greit as tint of the fresh seium itself Moreover, these solutions remained 
uh\8 much longer than the serum itself when kept m the refrigerator 

The results obtained with oral, intiamuscular, and intravenous administration of solu 
tions of the coagulation promoting substance to three patients with hemophilia are desenbed 
Especially by' application of the wtiavcnous method distinct results weie obtained In. one 
patient we succeeded repeatedly m keeping the coagulation time within noimil limits foi 
some days by an intravenous injection. 

SICKLE CELL ANEMIA, Immunologic Studies of, Cardozo, W. W Arch Int Med. 60: 

023, 1937. 

A total of 1,370 patients were tested foi sickling of red blood cells Tiie group con 
sisted of both adults and children There neie 1,263 negioes (9 42 per cent who showed 
sickling) and 307 non negroes (0 32 pei cent). 

The blood type of 1,560 patieiit3 tested for sickling was determined by means of the 
standard laboratory “slide method ** The peicentages of each blood group in the scries 
of patients who showed sickling was compared with similar groups among the noimal negroes 
and non negroes In geneial tlieie was no marked tendency for the patients who showed 
sickling to be concentrated in any one blood group. 

The distribution of the immune agglutinogens M and N was determined for 306 non 
negroes, 209 noimal negroes and 63 patients who showed sickling. The distubutiou of these 
immune agglutinogens in the patients who showed sickling corresponded, within limits, to 
that of the normal persons of both races. 

Art attempt was made to detect a specific immune agglutinogen for those who showed 
sickling. By the method used no specific agglutinogen was found. 

The anomalous isohemagglutmogens which weic found by another iuvestigatoi in pa 
tients who showed sickling were not found in this series by cross matching the cells and 
serum of patients who weie known to show sickling against the cells and serum of the normal 
persons of both races. 

Tests confirmed the work of Huck and Halm, in which they found that serum is un 
necessary m producing the sickling phenomena. 

It is shown further m the same tests that the sickling factor remains within the cell, no 
matter how long preserved, as long as the cell itself remains intact, 

Indn iduai analysis of the entire series of 320 patients who showed sickling was made, 
and reports of 2 cases are given. 



770 THE JOURNAL OP LABORATORY AND CLINICAL MEDICINE 

BLOOD, Convenient Method for Securing for Analysis, Abrahamson, A. Science 86: 20° 
1937. ' " 

After pricking the finger with a lancet, allow the blood to drop onto a petrolatum block 
with a depression on it. Slight pressure proximal to the wound or a rubber band placed 
round the finger will produce free flow, and as much as 1 c.c. of blood may be obtained readily. 
The blood can then be drawn up into the pipette. The blood will not clot on the petrolatum 
in the short time necessary for collection. A muffin tin, consisting of six depressions in a 
tin plate, is used in making the petrolatum blocks. The depressions are filled with melted 
petrolatum and then set aside to cool. The contraction of the paraffin in cooling will pro- 
duce a smooth depressed surface that serves admirably for the collection of the blood. 

BILIRUBIN, Simple Reaction for Demonstration of, in Urine, Von Purjesz, B. lied. 
Klin. 33: 1271, 1937. 

From 2 to 3 c.c. of urine is placed in a test tube and is mixed with 2 c.c. of a 20 per 
cent solution of sulfosalieylic acid. Then from 2 to 5 drops of a 30 per cent solution of 
hydrogen peroxide is added. After shaking, the mixture is left standing; the green colora- 
tion appears after a few r minutes or, at the latest, after fifteen minutes. The intensity of 
the green depends on the quantity of the bilirubin; if the bilirubin content is slight, there 
appears an olive green instead of a grassy green. If the urine is free from bilirubin, a 
reddish color develops. The presence of considerable quantities of blood impairs the reactions, 
but this shortcoming can be overcome by filtration. 

ANEMIA of Chronic Glomerulonephritis and Its Relationship to Gastric Acidity, Town- 
send, S. R., Massie, E., and Lyons, R. H. Am. J. M. Sc. 191: 636, 1937. 

The anemia of chronic glomerulonephritis is normocytic in type. 

The anemia becomes manifest as renal insufficiency occurs and increases with the degree 
of nitrogen retention. 

With increasing anemia, there is a decrease in the gastric acidity. 

Absolute achlorhydria is present when the carbon dioxide content of whole blood (plasma 
bicarbonate) falls below 30 volumes per cent. 

There is no apparent lack of active blood forming tissue. 

A discussion of the relationship between renal insufficiency, gastric acidity, and 9 |b 
anemia has been given. 

Reasons have been offered for the persistence of the anemia and its refractoriness to 
therapy. 

POISONING, Ratal Nicotine, Beeman, J. A., and Hunter, W. C. Arch. Path. 24: 481, 193/. 

Twenty-four fatal cases of nicotine poisoning due to drinking insecticides are presented. 
Black Leaf 10, a commercial insecticide containing nicotine, produces hemorrhagic gastnti-- 
Unusual hyperemia of the kidneys, or the presence of a brownish froth about the mou 
and nose should suggest nicotine poisoning. Such poisoning, even when the drug has been 
taken in large amounts, is not necessarily associated with gastritis or with an odor of nicotine. 
The local irritant action of Black Leaf 10 is not due to its nicotine content. 

c 1 E. 

LEUKEMIA, Classification and Terminology of, and Allied Disorders, Porkner, o. 
Arch. Int. Med. 60: 582, 1937. 

The confusion existing in the classification and terminology of diseases of the klood 
forming organs, particularly of leucemia and related disorders, is reviewed and discus.^ 

A classification is presented which encompasses all known variants of leucenun 
which simplifies the concepts of these disorders. 
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Books and Monographs for Bcview should be sent direct to the Editor, 
Dr. Warren T. Vaughan, Professional Building, Richmond, Va. 


Narrative of an Investigation Concerning an Ancient Medicinal Remedy and 

Its Modern Utilities* 

T HE author presents his experiences and results with the use of Comfrey root as a 
therapeutic agent. Having employed an infusion of the Toot to several cases of chronic 
indolent ulcers, and having obtained satisfactory results, he directed his attention to an 
analytical determination of the root’s constituents. He found that allantoin was the acthe 
principle and could bo recovered from the root in crystalline form. Allantoin is a substance 
present -in the fetal environment and in the roots of plants. Its concentration in these 
two places rapidly diminishes toward the end of pregnancy and toward the end of the 
growth period of the plant. This would lead one to suspect that allantoin is utilized by 
plants and animals during their period of physical development. The author presents ca'-es 
in which favorable results followed the application of allantoin, hoth internally and externally, 
to degenerative lesions. Injection of allantoin into the bulbs of plants hastened their grow th 
and caused an increase in the size of their flowers. Evidence is presented which indicates 
that allantoin stimulates leucocyte formation. In many cases of lobar and bronchopneumonia, 
in which allantoin was used therapeutically, the crisis seemed to be hastened. There arc 
chapters devoted to the chemistry of allantoin and to the methods used in its preparation 
and administration. The author points out that maggots have been widely used in the 
past for the purpose of clearing up dead tissue, and that the excreta of maggots contain a 
high concentration of allantoin. 


A Textbook of Histology! 

W HEN this book was prepared, it was intended to be used as a textbook for college stu- 
dents. The attention of the college student interested in biology has been, for the most 
part, directed toward a study of general biology, comparative anatomy, embryology, and 
genetics. Little or no attention has been paid to the subject of histology. -Vs the author 
points out, the broader and more general biological concepts may be much more satisfactorily 
presented to a college student through the medium of the study of the cells themselves, since 
a sound knowledge of cellular makeup is essential for the fullest understanding of ail 
biological processes. In this book the material is lucidly presented, and the contents are easily 
and smoothly handled throughout. The author does not exhaust his reader with detailed re 
ports of controversial minutiae, which are of interest only to those devoting their time to 
research. The book is replete with photographs and drawings of tissue sections. AIthou 0 
this work is intended primarily as a textbook for college students, it will be a valuable refer 
enee book for any physician who wishes to refresh his memory concerning the number of J™ 
portant details of the structure of the human body. 

’Narrative of an Investigation Concerning an Ancient Medicinal . 

Utilities. The Symphytum Officinale and Its Contained Allantoin. B.' ■ 

VI D ITt.C.P., Hon. Consulting Physician to the Liverpool Royal Sc 

b Aval Liverpool Children’s Hospital and to the Moore Cottage Hi-,.—, ■ „ i W. 

Water Together with an Account of the Chemical Constitution of Allantoin, > j ( %er . 
Titheriey, D.Sc., Ph.P., formerly Lecturer on Organic Chemistry in the UmversitJ or 
nool. Paper, 60 pages. John Bale, Sons & Panielsson, Ltd., London, 1936. wicro- 

iA Textbook of Histology. Bv Joseph Krafka, Jr., Ph.P., M.P.. Professor o 
scoDic Anatomy. University of Georgia, School of Medicine, Augusta. Cloth, -16 pag 
Williams and Wilkins Co., Baltimoie, Md., 193G. 
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Amino Acid and Ammonia Metabolism in Liver Diseases* 
r PH£ purpose of tins monograph is to investigate protein metabolism in liver disease. As 
* tile author points out, the vast majority of previous experimental investigation has been 
unreliable due to the u^e of faulty analytical technique As a result, theie has been *v cloud 
mg rather than a clarification of our knowledge concerning the changes m protein metabolism 
in conditions associated with an abnormal!} functioning liver, The author sets forth m detail 
his methods of procedure and technique He is concerned with ammo acid metabolism and 
ammonia metabolism in normal and abnormal condition ■> He renews previous investigation, 
and «ieta forth the results of Ins own efforts There is a presentation of case histories of 
acute hepatitis, liter cirrhosis, obstructive jaundice, and other similar conditions, all correlated 
with a discussion of the clinical significance of the ammonia tolerance test as a diagnostic aid 
in their detection The entire work is dearly and scientifically presented It will surely be 
of great assistance for the understanding of liter function and the diagnosis of pathologic 
conditions of the liver 


Diathermy! 

''THIS new edition has been icw-etl and expanded by the inclusion of accounts of short 
* wave and mductothermic treatment 

The scope of the volume is indicated by the «ection headings 

Part I Introduction to Eleetrothcnmc Methods, Histoiy, Ph\*tcal and Electro 
technical Principles 

Part II Medical Electiotherzmc Method* and Their Uses, including sections on 
Diathermy and Diatliei motherapy , Effluvation and Etmeellage, Short Wave Tieatnient, and 
Inductothermy 

Part HI Surgical Electrotheimic Methods and Their Uses 

To those wishing an authont itive survey this book cun be u commended as compre 
hensue md intelligible 


Practical Methods in BiochemistryJ 

'JpHIS is a practical minual for students to whom it nm be recommended 


The Compleat Pediatncian§ 

TK Jk. PREVIOUS jcview of the first edition of this book it was commended as an exceedingly 
* pi act leal and v iluible contnbution to pelutric liter iture This second edition is, m many 
inspects, even a moie useful volume thin it'' piedetesKor not only beciuse it is enriched by tho 
addition of d itu culled fiom tin pedi itnc hteiature of the past four years, but aKo because 
the book has been reorganized to make it> contents even more readily accessible 

As before, the plan of the book is reminiscent of a tlieaauius In this edition, however, 
symptoms and tlisetM-s have been divided into seven chiptets ou the basis of the anatomic 
system Uuefly involved, and the number of pungiiphs has been reduced 

The book w not, of course, m mtomitie diagnostic machine but M.rve* as a reminder 
of vinous di ignostic posMbilitie* 

_ _ * Amino Acid and Ammonia Metabolism in Liver Diseases By Esben Kirk Paper 

34 » pages Levin &, Munksgaard Copenhagen 1036 

m tDlathermv Including Diatheimotherapv and Other Bonus of Me Real and Surgical 
Fiectrotheimlc Treatment B\ Dlkin P CumberbatU Medical Officer in Charge of Electrical 
jiepartmeat and Lectuier on Medical Electricity, St Bartholomew s Hospital with nine col- 
laborators Cloth ed 3 576 pages IGS figures $6 00 V llliam Wood Sc Co Baltimore Md 
^Practical Methods in Biochemistry By Fiederlck C Koch Professor of Biochemistry 
university of Chicago Cloth ed 2 revised 301 pages William XVood &. Co Baltimore Md 
„ ITbe Compleat Peliati ician Practical Diagnostic Therapeutic and Preventive Pediatrics 
5>,V ® D Avison, Professor of P* dlatrics Duke University School of Me lie me ed 2 Com- 
pletely rewritten Cloth $3 75 Duke University Pi ess 
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As before, this volume can be recommended as based upon comprehensive and digested 
experience and as perhaps tire most comprehensive index to pediatric practice yet made available 
in a single volume. 

In the field of pediatrics it is unique. 


Diseases of the Skin* 

'T'HIS is an excellent book which can be recommended without reserve. The illustrations 
-*■ and colored plates maintain a high order of excellence in keeping with the character if 
the text. 

The practitioner will make no mistake in adding this volume to his working bookdielf. 

Demonstration of Physical Signs in Clinical Surgery! 

T F THERE is any better book of this kind it has not been the good fortune of this reviewer 
* to encounter it. 

It is only necessary to say that this new edition is of equal, if not greater, excellence 
than its predecessors. 

Treatment of Some Chronic and Incurable Diseases? 

T HE purpose of this book is to discuss measures applicable to those conditions which, 
because they are classified as ‘ ‘ ehronie or incurable, ’ ’ are often left untreated by the 
physician and so left to the tender mercies of various cults and the like. 

It is Dr. Todd's purpose to emphasize that even in chronic or incurable diseases it is 
often, possible, through symptomatic treatment, to add greatly to the patient's comfort. His 
viewpoint and experience are entirely British and thus, in not a few ways, at variance with 
the methods and experience of American medicine. His views on the management of diabetes, 
for example, are hardly in accord with those generally held. He may be classed as a poly* 
therapeutist for he employs rather complex mixtures and drug combinations. Thyroid ex- 
tract, colloidal sulfur, fecal vaccines, and a variety of patented foods and proprietary prepara- 
tions, many of them unknown in America, are frequently encountered. 

Probably the best chapter in tire book is that on the management of constipation. 
Principally because of its rather insular viewpoint it is doubtful whether this book will 
appeal greatly to the American physician. 


•Diseases of the Skin. A Manual for Students and Practitioners. By the jpk- 

V. JIacKenna, 1I.A., M.D., Ch. B. (Edin.), ed. 4. Revised and enlarged, by Robert -r. - jj os . 

Kenna. M.A„ M.D, (Canili.) ll.R.C.P. (Lond.) Honorary Dermatologist. Royal South r 1£? 
pital. Liverpool; Honoraty Dermatologist. Liverpool Stanley Hospital. Cloth. 001 v 
figures. -16 colored plates, 57.00. William Wood & Co., Baltimore, Md. R.C.S. 

fDemonstration of Physical Signs in Clinical Surgery. By Hamilton Bailey, £ oUlll ,- 
lEng.), Surgeon, Royal Northern Hospital, London; Surgeon and Urologist. - E<am , n H.r 
Council; Surgeon, _Italian^ Hospital ^Consulting Surgeon, ClMton^HWlMtal.^ B : wood & 

Honorary 


in Surgery ; University of Bristol, etc. Cloth, ed. 8, 358 illustrations, $6.50. 
Co., Baltimore, lid 


iTreatment of Some Chronic and Incurable Diseases. By A. H. Toad, A ”{ , « inor e t Mo- 
,-sician Bristol Royal Infirmary. Cloth. 203 pages, $3.00, William Wood & Co., Baiun™ 


Physician 
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SPENCER SLIDING MICROTOMES 


— provide tvide adaptability and positive control 

Spenctr shtlmg microtomes handle com ementh the mam assignments 
winch reach the laboratory such as the sectioning of— 

Tissues — Bone ami Teeth Soft metals 

Frozen Textile fibres Soldered joints 

Celloidm Wood and fibre boards Plastics 

Paraffin Rubber products Asbestos 

The high precision of the knife slide hearings and feed mechanism of 
Spencer microtomes has long been recognized as an engineering adue\t- 
ment These features* combined with main other constructional ad- 
vantages, account for the widespread popularity and acceptance of these 
Spencer instruments 

l m catalog n Spencer sliding, rotary and cluneal nticio 
tomes has just heat printed if rite Dept DJS for yanr copy 

Spencer Lens Company 

MICROSCOPES fsPoJrTRl REFRACTOMETERS 

MICROTOMES L p==~=ri COLORIMETERS 

PROTOMICRQGBAPHIC 1 BUFFALO It SPECTROMETERS 

EQUIPMENT PROJECTORS 


16 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


I’ 


The Journal of Laboratory and 
Clinical Medicine 

WARREN T. VAUGHAN, M.D., Editor 
201 West Franklin Street, Richmond, Va. 

Published bt THE C. V. MOSBY COMPANY, 3525 Pine Blvd., St. Louis, U. S. A. 


Published monthly. Subscriptions may begin at any time. 


Editorial Communications 

Original Contributions. — Contributions, letters, and all other communications relat- 
ing to the editorial management of the Journal should be sent to the Editor-in-Chief, 
Dr. Warren T. Vaughan, 201 West Franklin Street, Richmond, Va. 

All articles published in this Journal must be contributed to it exclusively. If sub- 
sequently printed elsewhere (except in a volume of Society Transactions) due credit 
shall be given for original publication. The editor relies on all contributors confonn- 
ing strictly to this rule. 

Neither the editor nor the publisher accepts responsibility for the opinions of con- 
tributors, nor are they responsible for other than editorial statements. 

Illustrations. — A reasonable number of half-tone illustrations will be reproduced 
free of cost to the author, but special arrangements must be made with the editor for 
color plates, elaborate tables or extra illustrations. Copy for zinc cuts (such as pen 
drawings and charts) should be drawn and lettered only in India ink, or black type- 
writer ribbon (when the typewriter is used), as ordinary blue ink or colors will not 
reproduce. Only good photographic prints or drawings should be supplied for half- 
tone work. 

Exchanges. — Contributions, letters, exchanges, reprints, and all other communica- 
tions relating to the Abstract Department of the Journal should be sent to Dr. Robert 
A. Kilduffe, Atlantic City Hospital, Atlantic City, N. J. Writers on subjects covered 
by this Journal are requested to place this address on their regular mailing list for 
reprints. 

Reprints. — Reprints of all articles published may be ordered specifically, in separate 
communication to the publishers. The C. V. Mosby Co., 3523-25 Pine Boulevard, 
St. Louis, U. S. A., who will send their schedule of prices. 

Reviews of Books.- — Books and monographs will be reviewed according to their 
merits and space at disposal. Send books to Dr. Warren T. Vaughan, 201 AVest FranK- 
lin Street. Richmond, Va. 


Business Communications 

Business Communications. — All communications in regard to advertising, subscrip- 
tions, change of address, etc., should be addressed to the publishers, The C. V- JlosDy 
Company, 3523-25 Pine Blvd., St. Louis, Mo. 

Subscription Rates. — Single copies. 75c. To anywhere in the United States and 
other countries in the U. S. Postal Zone and Canada. $S.50 per year in advance. 
Under foreign postage, ?9.50. A r olumes begin with October of each year and run 
months. 

Remittances. — Remittances for subscriptions should be made by check, draft, post 
office or express money order, or registered letter, payable to the publishers, 1 11 
C. V. Mosby Co. 

Change of Address. — Tlie publishers should be advised of change of subscriber ® 
address about fifteen days before the date of issue, with both new and old aduresse 
given. 

Nonreceipt of Copies. — Complaints for nonreceipt of copies or requests for 
numbers must be received on or before the fifteenth of the month of publication ; oinc 
wise the supply is apt to be exhausted. 

Advertisements. — Only articles of known scientific value will be given space, 
close fifteenth of month preceding date of issue. Advertising rates and page sizes o 
application. 




THE JOURNAL Or LABORATORY AND CLINICAL MEDICINE 


17 


Determination of Chlorides 

in Blood and Urine 

REAGEA'T — s-Diphenylcarbazone 
METHOD — Tilrimelric 

REFERENCE — J. Trtilck, Bratislavske Lekdrske Listy 17, 
266 (1937) 

Dlood or urine, acidified witli nitric acid, is titrated with mer- 
curic nitrate using diphenylcarbazone as an indicator. At the end- 
point, a violet-rose color is formed. An abstract of the method will 
be forwarded upon request. 

Eastman s~DiphenyIcarbazone,No.4459,has recent!}' been added 
to the Eastman list — price: 10 grams, $2.00. It is a purified grade 
suitable for indicator purposes .... Eastman Kodak Company, 
Chemical Sales Division, Rochester, N. Y. 

EASTMAN ORGANIC CHEMICALS 



c $?e American Journal of 

Digestive Diseases 
and Nutrition 

The Only Monthly Periodical in its 
Field on the Western Hemisphere. 

Contributors: Only the best authorities. 
Policy: To afford a reliable Archive of in- 
formation in a special field. 

Editorial Set Up: The outstanding men in 
U. S. A. and Canada. 

Progress: In 3^ years it has earned itself a 
permanent place in Medical Literature. 
Strictness: Empty of padding and fillers. 


No expense is spared to make this Journal 
truly serviceable to those physicians who 
need this new kind of help. It is the Official 
Publication of the American Gastro-Entero- 
logical Association. You may have a speci- 
men copy without obligation. Mail the 
coupon today. 


r«* ■ — — - - - 

J SAXOFIELD PUBLISHING CO. (JLCM) 

■ 4 "35-455 Lincoln Bank Tower 

■ Fort Wayne. Indiana 

j Gentlemen: Without obligation send me a 

■ copy of the current Issue of American Jour- 
. nal of Digestive Diseases and Nutrition for 
I my examination. 

1 Name — 

I Address 

J City State 
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Lehrbuch des Stoffwechsels und der Sto££wechseI- 

keankheiteit. Von Dr. med. et phil. S. J. Thannhauser, o. 6. Professor der Medi- 
zin, Direktor der Medizinisehen Klinik der Medizinisehen. Akademie Diisseldorf. Mit 94 teils 
farbigen Abbildungen im Text. XX, 741 Seiten. 1929. EM 51.12; gebunden EM 53.82 

This volume is a notable work in that it succeeds, to an extent rarely attained, in present- 
ing a very detailed and authoritative account of the known facts of metabolism, without 
becoming a mere collection of abstracts from the literature. The book is in the German 
tradition in that it contains much controversial matter, that no pains have been spared to 
obtain the most recent advances in the various sections, and that its outlook is both scientific 
and philosophical. Professor Thannliauser has the great advantage of combining a very 
complete knowledge of the natural sciences with a fine and experienced clinical sense. This 
combination is not common, and we greet the present volume as a demonstration of the 
immense advantages gained by the clinician who possesses a thorough scientific training 
The treatment of the various subjects is well thought out, and shows the hall-marks of a 

teacher Many and excellent photographs of cases and diagrams of 

results abound, and the bibliography makes the volume of incalculable value to the researcher. 
A translation into English would be of great service to a wider public. 

“Physiological Abstracts.” 

(Prices Reduced 25% in Foreign Countries) 

VERLAG VON J. F. BERGMANN IN MUNCHEN 


A Handsome Permanent 
Binder for the Journal of 
Laboratory and Clinical 
Medicine 


ONLY 



The ONLY - binder that opens 
flat as a bound book! Made 
of durable imitation leather, 
it will preserve your journals 
permanently. Each cover 
holds 6 issues (one volume). Do 
your own binding at home in a few 
minutes. ^ Instructions easy to fol- 
low. Mail coupon _ for full infor- 
mation and binder on 10-day free trial. 

MAIL COUPON TODAY! 


StJCKEKT LOOSE LEAP* COVER CO. 

234 W. Earned St., Detroit, Michigan 

Mail postpaid binders for The Journal of Lab- 
oratory and Clinical Medicine forbears 

Will remit in 10 days or return bindings collect. 
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A Textbook of 
Medical Bacteriology 

By E. W. Fairbrother, Lecturer in Bac- 
teriology, University of Manchester, 
Late Research. Fellow in Bacteriology 
Lister Institute, London. 427 pages. 
Price, $4.50. 

Like many others, this new hook con- 
tains the fundamentals and essentials 
Bacteriology. But unlike others or 
size, this text applies these fundamentals 
to the medical side of the subject. 

THE C. V. 3IOSBY CO. — Publishers 
St. Louis 


New Spencer Microtome 
Catalog Available 

A new Spencer Microtome catalog 
containing a concise, well illustrate 
presentation of rotary, sliding an 
clinical microtomes and their app j ca 
tions is now ready for distribution- 
Copy of this catalog will be mailed 
upon request to Dept. K, Spencef 
Lens Company, Buffalo, N. Y. 
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Just Published 

Pottenger’s — 

Symptoms of 

VISCERAL DISEASE 

A Study of the Vegetative Nervous Sjs 
tcm m its Relationship to Clinical Medi 
cine 

New 5tli Edition 

W HEN tho first edition of “SYMP 
TOMS OF VISCERAL DISEASE” 
appeared in 1919, the subject of visceral 
neurologj was little discussed in clinical 
medicine, but year by year interest has 
increased The interest in recent jears 
has been especially keen in. the surgical 
aspects of tho visceral nerves as related 
to angina and peripheral vascular dis-* 
eases As physiologic medicine becomes 
better understood, the vegetative nerv 
ous hj stem will occupy an ever more un 
portint position in its lelationslnp to 
body function 

tN the piesent edition Dr Pottengei 
* has dealt with visceral pain in a sepa 
i ito chapter. He has also added a chap 
ter describing the vegetative centers m 
the brim and coid which will help to 
clarify sonic of the more complicated 
elfects which result from a specific stimu 
lation or a stimulation applied to some 
definite site in the brain oi cord He 
has given nioie emphasis to the endo 
ennes m then relationship to bodily 
function thin m previous editions Neai 
1} every chapter has been p.u tially or 
wholly rewritten. 

Bl Fit VNCIS M POTTENGER A M 
M D , LLD, J’ACP Medical Director 
Pottenger Smaionum and Clinic for 
Diseases of the Chest, Monrovia Calif , 
Professor of Clinical Medicine, University 
of Southern California FIFTH EDI- 
TION 444 pages, S7 illustrations 30 
color plates PRICE, WOO 
Tin: c. -\ MOSUY CO —Publishers 
St. T.ouU, 3(o 



Give them the 
'Sal-and-SoI' 
treatment 

Generous doses of salt air and 
sunshine often add the final 
fillip to recovery. Patients also 
respond heartily to the con- 
siderate hospitalities of these 
beachfront hotels. Cheerful, 
quiet rooms. A library, game 
rooms, and seaside lounges 
near the elevators. Ocean 
Decks. Health baths. Trained 
dietitians will supervise any 
regimen you prescribe. 

LEEDS AND LIPPINCOTT COMPANY 

CHALFO NTE- 
HADDON HALL 

ATLANTIC CITY 
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New and Different 


MEDICAL The Laboratory 

UROLOGY Diagnosis of 


By IRVIN S. KOLB, B.S., M.D. f F.A.C.S., 
Attending' Urologist, Michael Reese Hospital, 
431 pages, 03 illustrations, C color plates. 
Price, $5.00. 


If you want real help in treating disorders 
of the genitourinary system, “MEDICAL 
UROLOGY” is a “must” book — the book 
you MUST have. 

This new work differs from all other books 
on the subject. It is concise and lays em- 
phasis on the details of diagnostic treat- 
ment, a feature often lacking in the larger 
standard textbooks. The procedures recom- 
mended are understandable and easily fol- 
lowed, embracing all diseases of the uro- 
genital tract. 

“MEDICAL UROLOGY” gives you an 
accurate picture of the best modern uro- 
logical practice. Its author is Attending 
Urologist to Michael Reese Hospital, Chi- 
cago, and the book is based upon his wide 
experiences and personal observations. It 
is not a “one-man" book, however, Doctor 
Koll has been careful to include the opin- 
ions of other authorities who may differ 
from him on controversial points. 

“MEDICAL UROLOGY” is a 431-page 
detailed study — a book you can count 
on, when you need information, to give 
you the very facts you want. This is 
the practitioner’s kind of book; authorita- 
tive and complete. The material is or- 
ganized into 42 chapters, illustrated by 
98 helpful photographs, roentgenograms, 
drawings, and diagrams. In 

addition it gives you six 

full pages in color, show- 

ing 37 views of the sev- 
eral stages of various / 
diseases, and more than / 

1,300 classified refer- / YO 

ences to the lit- / 

urology. mediCaI / for $3.0( 


YOURS 

for $3.00 a Month! 


SYPHILIS 


By HARRY EAGLE, Passed Assistant Sur- 
geon, United States Public Health Senlce, 
AVashington, I>. O.; Lecturer in Medkinr, 

Johns Hopkins University Medical School, 
Baltimore. 


Thousands of physicians have united to 
stamp out syphilis. To do this the diag- 
nosis must be made early — and it must 
be accurate. Mistakes will be fatal to the 
accomplishment of this purpose. This new 
book by Eagle is a powerful weapon for 
combating this disease and to aid in its 
control and ultimate elimination. Recent- 
ly off the press, this practical book merits 
your consideration and careful examination. 
Doctor Eagle analyzes the phenomena of 
the Wassermann and flocculation tests and 
largely on the basis of this original in- 
vestigation offers a step by step explana- 
tion of their mechanism which more satis- 
factorily fits the observed facts than any 
heretofore proposed. He discusses with 
refreshing clarity the significance of the 
laboratory report to the physician. 

Contents; PART I— The Wassermann 
Reaction. PART II— The Flocculahon 
Tests for Syphilis. PART III Tjj* 
Examination of the Spinal Fluid. PART 
IV — Tests for Syphilis other Than the 
Wassermann Reaction or tM 
Flocculation of Tissue Lipoid. 

X PART V— The Clinical 
\ Evaluation of the hero- 
\ logic Report. PAKX 

\ VI The Statistical 

RS \ S 

Month! \ •'•dJf”* ° 


THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 


Gentlemen; Send me the books checked with (X). charging my account at the rate 


a. month. 


□ Koll— MEDICAL UROLOGY $5.00 

□ Eagle — LABORATORY DIAGNOSIS OF SYPHILIS 5.00 


Address — 
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CARBONATED 

ALKALINE WATER 

NOT A LAXATIVE 
UNIFORM STRENGTH— PURITY 
KALAK WATFn CO. or NEW YORK. INC. 

6 Cburcli Street NevfloAGly 


New York Becomes First 
State to Compel 
Syphilis Tests 

The bill stipulates that the stand- 
ard serological blood test required 
is one regarded as such by the State 
and city health departments. This 
coders the Wassermann and Kahn 
tests, most generally used, and al- 
lows for recognition of possible ad- 
vances in the technique of making 
the tests. 


• Microscopes 

• Centrifuges 

• Wassermann 
baths 


• Sterilizers 

• Incubators 

• Glassware 


Chemicals 

Solutions 


Equipment for Diagnosis 
of Syphilis 

WHETHER ADAPTED TO OFFICE, 
SMALL OR LARGE LABORATORY ROU- 
TINE, YOU WILL FIND EIMER AND 
AMEND PREPARED TO SUPPLY ALL 
NEEDS. 

OUR STOCKS ARE COMPLETE AND 
VARIED AND WE CAN FILL EVERY RE- 
QUIREMENT FOR ALL RECOGNIZED 
TECHNIQUE. 

SEND US YOUR LIST FOR QUOTATIONS. 


Eimer & Amend 

LABORATORY APPARATUS • CHEMICALS anT®® 

205-223 THIRD AVENUE, NEW YORK 
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NEW MEDIA 

for Fermentation Studies 
of the Pathogens 

Bacteriologists 
readily appreciate the value of 
satisfactory media for study of the 
fermentation reactions of delicate and 
fastidious pathogenic bacteria. 

BACTO- PHENOL RED BROTH BASE is recommended for 
use 1 !i ■•—dies. ‘urmula for this medium lias 

•"fie/ x >ort luxuriant growth of such 

ar ' - Pneumococci, Streptococci, 

. an j-. 11 y in the presence of 

fermentable carhojiynraw. red carbohydrates are 

addedto the medium either before or after sterilization. 

In conjunction with Bacto- 
Phenol Red Broth Base an extensive group of Rare Sugars 
and Carbohydrates, Difco, and a selected number of the more 
generally employed Carbohydrate Solutions in Ampules are 
available. 

The following complete phedol 
red carbohydrate broths are now prepared with this new 
formula : 

BACTO-PHENOL RED DEXTROSE BROTH 
BACTO-PHENOL RED LACTOSE BROTH 
BACTO-PHENOL RED SACCHAROSE BROTH 
BACTO-PHENOL RED MALTOSE BROTH 
BACTO-PHENOL RED MANNITOL BROTH 


Specify "DIFCO” 

THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Me d,a 


Difco Laboratories 

Incorporated 

DETROIT, MICHIGAN 
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NESSLER SOLUTION 

prepared quickly and easily 

with 

N£SSL£R SALT 

A New Compound 

A perfectly balanced, delicately adjusted 
salt for the rapid preparation of Nessler 
Solution. Free from Mercurous com- 
pounds, it forms a clear stable solution 
with Sodium hydroxide. 

Results in a very clear, stable solution, 
not affected by carbonates. Produces a 
perfectly clear solution with Ammonia, 
which remains stable for a long time. 

Nessler Salts packaged in 68 gm. bottles. 
(Enough to make 1 liter Nessler Solutio n) 

*2.75 per bottle 

Write for Complete Information 
Sold Exclusively by 

EMPIRE 

LABORATORY SUPPLY CO., Inc. 
507-559 West 132nd Street • New York, N.Y. 


A Handsome Permanent 
Binder for the Journal of 
Laboratory and Clinical 
Medicine 



ONLY 


$125 


The ONLY binder that opens 
flat as a bound bool:! Made 
of durable imitation leather, 
it will preserve your journals 
permanently. Each covet 
holds 12 issues (one volume). ^ Do 
your own binding at home in a 
few minutes. Instructions easy to 
follow. Mail coupon for full in- 
formation and binder on 10-day free trial. 


-«--*«mai:l coupon today---- 

J SUCKEKT LOOSE LEAF COVER CO. 


234 W. Lamed St., Detroit, Michigan 


| Mail postpaid binders for The Journal of Lab- 

i oratory and Clinical Medicine for years ■ 

■ Will remit in 10 days or return bindings collect. 


I Name. 


I Address- 
* City 


.State.. 


Venereal Disease Information 


A monthly publication prepared by the U. S. Public Health Service fo 
distribution among the medical profession throughout the United States, 
measures approximately 6 by 9 inches and ranges in size from 25 to 75 pages. 

It is the purpose of the Public Health Service in issuing this publication to 
provide in condensed form a monthly summary of the scientific developments m 
diagnosis, treatment, and control of syphilis and gonorrhea.. More than three n - 
dred American and foreign journals are reviewed for this work. .Abstracts 
made of articles describing laboratory, pathologic, and clinical work m the he 
venereal diseases. 

The most important literature on every phase of the subject is. presentei i in 1 j k* 
form of brief abstracts that are easily read. An index for the year is published w 
the December issue. 

During the past year thousands of physicians found this publication useful in 
enabling them to keep abreast with developments in venereal disease work. 

The cost of this publication is only fifty cents per annum, payable in advanM 
to the Superintendent of Documents, Government Printing Office, Wash* 

D. C. It is desired to remind the reader that this nominal charge represents . 
a very small portion of the total expense of preparation,. the journal being 
tribution of the Public Health Service in its program with State and j u . 

departments directed against the venereal diseases. If you wish to secur ®. g uper . 
able service which this monthly magazine provides, send fifty cents to the v 
intendent of Documents, Government Printing Office, Washington, D. L. 



A MICROSCOPE 

TO MEET THE WORKING NEEDS OF THE PROFESSION 

Bausch & Lomb Medical Microscopes have been designed especially for medical work and the 
exacting use requirements of the specialized fields of medical research. The uniformity and out- 
standing quality of the optical parts, their mechanical precision and rugged construction all 
measure up to the highest standards. 

The B & L Medical Microscope HSEAT-8 (illustrated) is equipped with an inclined Binoc- 
ular Body and an integral mechanical stage. It comes complete with two dry objectives, one 
divisible 10X and one 43Xj one oil immersion objecthe, 97X; triple nosepiecej two pairs 
Huygenian eyepieces 5X and 10X; and divisible Abbe Condenser. 

For complete details of this and other B &. L Microscopes together with the wide range of 
B & L Accessories for adapting any microscope to specialized uses, send for B & h Catalog 
D-177. Address Bausch 8c Lomb Optical Co , 646 St. Paul Street, Rochester, N. Y. 

BAUSCH Sr LOMB 

....We MAKE OUR OWN GLASS TO f OR yOUR GLASSES INSIST ON fl A L 

INSURE STANDARDIZED PRODUCTION ORTHOGON LENSES AND 8 A L FRAMES . 
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GOMCO 

ELECTRIC ROTARY PUMP 

The ideal source of both pressure and 
vacuum for the laboratory. Provides 40 
lbs. pressure and 25 inches of vacuum. 

Readily portable (weight 26 lbs.) 

Compact (occupies 8" x 8" space) 

Quiet. . . . Entirely enclosed unit. ... No belts to slip or wear out. ... Can be 
controlled with foot switch Built with finest quality % H.P. motor. 

No. 7 1 4 — White or black finish <fc ir\ AA 
for 110 v 60 cycle. 

(Other currents slightly extra) 

Available through your laboratory supply house. For detailed literature unite the 

manufacturer. 

THE GOMCO SURGICAL MANUFACTURING CORP. 

87-91 Eilkott street BUFFALO, N. Y. 



COLEMAN & BELL 

Laboratory Reagents Are Dependable! 


PRODUCTS 

Inorganic Chemicals 
Organic Chemicals 
Biological Stains 


Indicators 
Test Papers 
Solutions 


Coleman & Bell Reagents are manufactured to meet definite stand- 
ards of purity, including the Specifications of the Committee on Ana- 
lytical Reagents of The American Chemical Society and the Commis- 
sion on Standardization of Biological Stains. Catalog upon request. 

THE COLEMAN & BELL COMPANY 


Manufacturing Chemists 


(Incorporated) 


Norwood, Ohio, U. S. A. 
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-[IMPROVED DARE 
j^HEMOGLOBINOMETER 


Original Gruebler Stains 
Gvuebler-Hollbovn Stains 
Original Giemsa Stains 

Standardized Stains for Bacteriology 
and Microscopy of uniform composi- 
tion and staining strength, for: 

1. Histological Technique. 

2. Bacterial Staining and 
the usual Differentiating 
Culture Media. 

3. Vital Staining. 

New Stain Combinations for Simul- 
taneous Multiple Staining. 

List sent on request 

Pfaltg & Bauer, Inc. 

EMPIRE STATE BUILDING, NEW YORK 


New Featuiea ^ 

1 fU-standardlzed so normal 
equals 16 grams per 100 c.c \ 

2 All Instruments are now sup- 

piled with gram scale Read- : .. 
Inga can be reported In grams 

3 Dare Hemogloblnonietera are 

now checked against the Van- / 
Slyke oxygen capacity meth- IjK! 

od which Instil es accuracy. 'yj 

The above at no additional ‘ 

price. ; 

4 Can be supplied with fields Id : 
Juxtaposition 

(Gram Scales Restandardlzlng 
and Fields In Juxtaposition can v* 

bo attached to former models 1 

Write or oak dealer for circular 

■FTpHT INSTRUMENT gjIJTJ 
1 SOLE MANUEACTuJggl 
E.irmount Ave. • ^21£2Sfl23 


INTERNATIONAL W 

size 3, model fs centrifuge 

* Board of Health, Biological and Industn tl Labora 
OB Sy, | tones Find the Size 3, Model FS Centnfuge p irticularjy 

^ S * suited for separation, in largo quantities, of scrums, 

I anti toxins, vaccines and many other substances 

^ la DESIGNED FOR: 

I ] • High Speed (3,000 R P M.) 

m j ' * J • • c,ar S® Capacity (3 litres total) 

M 0 Vertical Motor Drive 

W I ? • Flexibly Mounted Shaft 

I (for better running balance) 

Hr ( ^ | a )j s teel boiler plate guard af 

1 fords adequate protection 

INTERNATIONAL EQUIPMENT COMPANY 

352 Western Avenue Makers of Ftne Centrifuges Boston, Mass. 
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THE ASSOCIATION 


FOR THE STUDY OF 


INTERNAL SECRETIONS 


TWENTY-SECOND ANNUAL MEETING 
Hotel St. Francis San Francisco, California 

Monday, June 13 and Tuesday, June 14, 1938 

Papers dealing witli subjects in the field of endocrinology will be read and dis- 
cussed. These have been prepared by leading research workers in laboratories, clinics 
and private practice, men and women whose names are recognized as authorities in tins 
branch of medicine. 

Among them are Cunha of San Francisco; HcJunldn, Patras, Templeton and 
Tweedy of Loyola University Medical School, Chicago; Foster and Lowrie of Henry 
Ford Hospital, Detroit; Kurth and Conwell of the Hertzler Clinic, Halstead, Kansas; 
Simwieh, Bowman, Worth and Fazekas of Albany Medical College, Albany, and New 
York University Medical College, New York City; HacKay and Sherrill of tiie Scripps 
Metabolic Clinic, San Diego; Escamilla of San Francisco; Turner of Oklahoma City; 
Saunders and Cole of the University of California at Davis; Nelson of "Wayne Uni- 
versity College of Medicine, Detroit; Pratt and Stover of Henry Ford Hospital, 
Detroit; Hamblen of Duke University, Durham, N. C. ; Geist, Salmon and Gaines of 
New York City; Kendall of the Mayo Clinic, Rochester, Minn.; Shepardson and 
Shapiro of San Francisco; Canelo of San Jose; Reilly, Lisser and Hinman of the 
University' of California Medical School at San Francisco; Glass of the Cedars o 
Lebanon Hospital, Los Angeles; Horvath of the Miami University-, Oxford, Ohio; 
Allan of the Lahey- Clinic, Boston; Thompson of Rush Medical College, Chicago; 
Anderson and Haymaker of the University of California at Berkeley; Pottenger ot 
the Research Department, The Pottenger Sanatorium and Clinic for the Diseases o 
the Chest, Monrovia, California; Hutton, Case, Culpepper, Olson and Hadden, Chicago, 
Bayer of Stanford University School of Medicine, San Francisco; Fluhmann of Stan 
ford University Hospital, San Francisco; Payne, Shelton and Taper of the Shelton 
Clinic, Los Angeles; Palmer of the University of California Medical School, an 
Francisco; Hall of Sacramento, Calif.; I! open, H nbbell and West of the 0]* vc 1C * 

Sanatorium, Olive Yiew, Calif.; and Hoff at of the Santa Barbara Clinic, -A" 1 - 
Barbara, Calif. 

All physicians and investigators interested in endocrinology- are welcome to attend. 


Registration Fee $1.00 


For full information and complete program, address the secretary 

t 

E. KOST SHELTON, M.D. > 

921 Westivood Blvd. Los Angeles , Calif ■ j 
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NEW CONVENIENCE in the AUTOPSY ROOM 

The ALOE-KREUSCHER 
Variable Speed 
AUTOPSY SAW 

This new autopsy saw was devel- 
oped after two years' consultation 
with leading pathologists For the 
first time, it gives the operator real 
safety, minimum splashing or scatter- 
ing effect, adjustable speed of blade 
and adjustable depth of cut. This 
new saw is adaptable to either skull Drill to fit chuck ( — ~ g a 

or spinal cutting, is convenient in size, 

light in weight and comes at a reasonable price. The entire saw with motor mounted 
in the handle is only 9 inches long and may easil} be held in the hand. The forward- 
cutting blade is mounted in straight alignment with the length of the saw. 


lLll-171 — Aloe-Kreuscher Autopsj Saw with blade foot switcli cord $0100 

11.11-174 — Chuck for above, $10 (JO >1.1 1-174 A — Di 111 for bono niairow 7 50 



A. S. ALOE CO. 


LABORATORY 1815 Olive St. 

EQUIPMENT St. Louis, Mo. 


Examination of the Patient and Symptomatic Diagnosis 

J. \\. Mnrraj, Ml) Second edition 1,221 pages, 274 Illustrations Puce, $10 00 
Gives Complete History-Taking Outline Murray's outline for history helps 
the physician to obtain a history that is broad enough and thorough enough to embrace 
ind identify all the casual conditions and symptoms and thus aid in making an accurate 
diagnosis quickly and in formulating a correct line of treatment, winch includes the 
remcn.al of all the causatne conditions 



LAV'GLASS 

has proven its worth in hundreds of laboratories. 

It removes Cedar Oil, Stains and Grease from microscope 
slides, without boiling or using dangerous acids. 

IT DOES NOT CLOUD 

The old slow methods are no longer necessary. 

Put up in pint tins only. 

One pint can of this concentrated solution is sufficient to 
wash thousands of slides. 

Per Pint $2.00 Per Quart $3.00 Per Gallon — $8.00 

A trial can with directions for use will be sent free on 
request. 

Certified Blood Donor Service— H 6 16 Uill»iJeA«. Jimuci, N.i. 
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BENZIDINE TEST OUTFIT 

FOR THE DETECTION OF OCCULT BLOOD 



This is a convenient, portable, inexpensive outfit for determining blood in 
urine, feces, spinal fluid or similar materials by the Occult Blood Method. 
It consists of the following, contained in cardboard box measuring 4x3x2 
inches high: 

100 Benzidine Tablets 
100 Peroxide Tablets 
15 c.c. Glacial Acetic Acid 
Opal Glass Plate 
Glass Rod 
Dropping Pipette 

A positive test for Occult Blood is indicated by the appearance of a blue- 
green color. This color varies in its intensity and time of development with 
the relative amount of blood present in the material tested. 

The Benzidine Test Outfit, illustrated above, is sensitive to approximate!} 
one part of blood in 500,000 by volume. Quantities of blood approximating 
eight red cells per high power field give a blue-green color after two to thicc 
minutes. 

co 50 

Furnished complete with directions ? ' 



CORPORATION 
ROCHESTER, N. Y. 


apparatus AMD 



Greatest American industrial group in number of wage 
earners cmploj ed — m number of large plants and of electric 
motors installed, and second in rank in value of its products 
— is the textile industry From almost 6000 textile mills in 
the U S come knit goods, woolens, silks rayons linens, felts, 
cottons, etc, valued annually at over $2 600,000000 To oper- 
ate this vast industrial group requires $30 000,000 worth of 
belting, 4,000,000 horsepower, and $79 000000 worth of 
textile machinery* 

Safeguarding this mammoth investment are the modem 
textile chemical laboratories which control production, per- 
fect new processes, and produce newer and more useful 
products And into these great plants goes an ever increasing 
quantity of Kimble Blue Line Hxax Glassware— for research 
and control, for protection to quality and profits 

Similarly, m every phase of the chemical and process 
industries — in every great clinical and medical center — you 
will find Kimble Blue Line Hxax Glassware carrying on its 
endless task of scientific protection to investments, to 
results, and to life itself 

When you buy Laboratory Glassware, buy for safety and 
ASSURANCE Specify Kimble BLUE LINE EXAX* 

Slatted by UaJ mg Laboratory Suppljllouies throughout tbeV S and Canada 






* • ♦ The Visible Guarantee of Invisible Quality • • • 


KIMBLE GLASS COMPANY vineland,^^ 

new YORK • • CHICAGO • • PHIIADEIPHIA • • DETROIT • 
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COMPLETE X-RAY COURSE 

A recently installed complete Westinghouse X-Ray Equipment, addi- 
tional teaching personnel, revision of curriculum, enable us to offer a 
THREE MONTHS’ Course in X-Ray Technique. 

Send your Technician to brush up on latest X-Ray Methods. 


Laboratory Course in Clinical Pathology of Nine Months 


Modern equipment, competent teaching personnel, under an experi- 
enced Director. 

Write for Catalog. 

Subscribe for Gradwohl Laboratory Digest ; a monthly digest of the 
latest laboratory advances. 

GRADWOHL SCHOOL of LABORATORY TECHNIQUE 

R. B. H. GRADWOHL, M.D., Director 

3514 Lucas Avenue St. Louis, Missouri 


Just Issued — THE HEART in PREGNANCY. By JULIUS JENSEN, 

Ph.D. (In Medicine) University of Minnesota, M.R.C.S. (England), 
L.R.C.P. (London). 372 pages, illustrated. Price, $5.50. 

In this hook the author has approached the subject fioin these and other points of 
view. He has surveyed critically the numerous physiological factors which are con- 
cerned with the increase in cardiac work during pregnancy'. He has emphasized the 
necessity of considering the heait and circulation on a dynamic and functional as well 
as on an anatomic basis. With patience and industry he has assembled the many 
isolated and relatively inaccessible experiences in the world literature and lias combined 
them with his own extensive observations. The C. V. Moshy Co . — Publishers— St. Louis. 



Certified Scrum is a HIGH Oar 

SERUM. FILTERED BACTERIA-FBrA". 
REPLACEMENT SERVICE insures 
tal fresh serum at all times. FREE S. 

OF THIS SERUM SENT ON REQUEST. 

PRICES OF CERTIFIED BLOOD TVl’l-' ie 
SERUM „.. Ta 
IN PIPETTE DROPPER 

Containing 1 c.c . — 2 c.c. — 3 c c. — 5 c.c. — per c c 
On jeariy contract of 50 c c. 51.25 per cc. 

On yearly contract of 100 c c. $1.00 per c.c. 

IN COLORED GLASS C A PILLAR V TO U f ' 3 
Contents of each tube sufficient (or one 

20 Capillaries, Group II (Flint Glass)- ’ 2.00 

20 Capillaries, Group III (Amber Glass ‘i.O* 

20 Capillaries, Group IV (Moss) (Blue g.W 

100 Capillaries, Assorted iT.nTrfd— 

500 Capillaries. Assorted P" h £ 

CERTIFIED BLOOD DONOR 
146-10 Hillside Avenue, Jamaica, * * 

Tel. JAmaica 6-2863 
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Physicians are invited to specify Lilly 
Products on prescriptions because the 
Lilly trade-mark stands for: 

1. Pure chemicals and high-grade 
basic materials. 

2. The most improved methods of 
pharmaceutical and biological manu- 
facture. 

3. A policy of distribution and ad- 
vertising that seeks to place emphasis 
on medical care where j t belongs — 
the service of the physician. 


Parenteral injection of 'Reticulogen' 
in pernicious anemia assures results, is 
convenient for the patient, and is eco- 
nomical. The cost per unit of antipemi- 
cious anemia principle is less than with j 

many other preparations of liver extract 
'Reticulogen' (Parenteral Liver Extract 
with Vi tamin Bi, Lilly) is supplied in 0.5-cc. 

(10-unit) and 5.0-cc. (100-unit) vials. 

Eli Lilly and Company j 

INDIANAPOLIS, INDIANA, U. S. A. I 
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NEW SMALL MODEL, ELECTRICALLY HEATED 

PARAFFIN EMBEDDING OVEN 

WITH AUTOMATIC TEMPERATURE REGULATION 



l 1779. 


PARAFFIN EMBEDDING OVEN, New Small Model, Electrically 
Heated, water jacketed, with automatic temperature regulation. Of 
heavy polished sheet copper, on angle iron stand 8 inches high. 

Inside dimensions 7% inches high x 9% inches wide x 9% inches deep, 
with two removable perforated shelves, 2 1 /2 inches apart, providing 175 
square inches of shelf space. 

With 200-Watt cylindrical immersion heating unit and bimetallic 
thermo-regulator between the inner and outer walls, and contact points 
on top to obviate the danger of igniting the vapors from melting paraffin. 
The thermo-regulator is provided with a condenser to reduce sparking 
and with large platinum iridium contact points. Temperature range is 
to approximately 65° C. 

The operating sensitivity, i.e., maximum variation of temperature at 
location of thermometer bulb, is +0.5° C. 

The operating uniformity, i e., maximum variation in temperature 
throughout working shelf space in relation to the temperature at loca- 
tion of thermometer bulb when working at 56° C — when oven is not 
exposed to undue drafts, etc. — is ±2.0° C. 

Each oven is furnished with a pilot light at top automatically to indi- 
cate when contact is made and broken, drain hole in the bottom, and 
thermometer tubulature with ventilating collar. Electrical parts are 
conveniently replaceable. 

1779. Paraffin Embedding Oven, Small Model, Electrically Heated, as above Ue- 

scnbed, complete with two shelves, thermometer 110“ C. cold and plus. _ 

and directions for use. For 110 volts, a. c. or d. c. 
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TECHNIQUE AND LEUCOPOIETIC RESPONSE 


Prb.liminak\ Report* 


Stanley Rochelle Dew, MD, and H C Solomon, MD, Boston, Mass 


Introduction 

T IIE picsent lcpoit, while complete in itself, is intended to sene as an mtio 
duction to a moi e mtensne study concerning the mechanism of malaiu in 
oculati in neiuosyphilis, tlie puncipal te\t of whicli Mill be lepoitcd sepazatelj 
The modern vogue of ti eating neuiosyphilis with mechanical hjpeipjie\ia 
has focused the attention of m\ estigatois, with lcnewed emphasis, upon the 
question of whethei the beneficial results in these cases are dependent upon fe\ei 
per se oi upon fever plus a biologic factoi such as inheies m malana Any study 
of the mechanism of malaria must take into account the fundamental constituents 
uhich go to make it up Of these theie are at least thiee, each of which is ap 
paiently capable of pio\okmg a defensive reaction m the organism These are 
(1) the malanal paiasitc, (2) fevei, and (3) blood dcstiuction 

One of these — fever — we can ahead} duplicate at mil We icasoned that if 
v.c could introduce anothei constituent, sueli as the factoi of blood distinction 
'vc might appioach a step neaiei to the aitifieial duplication of mnhna It 
seemed logical to attempt this by giving a gioup of patients intia\ enous mjec 
tions of hemolyzed autogenous blood just pnoi to the induction of fe\er al- 

/From the Taunton State Hospital anl the NeurosyphillUc Clinic Boston Psjchopathlc 
Hospital 

Recohed for publication Sept 4 1937 
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though, as far as we know, no one before has attempted to break down the prob- 
lem in just this manner. Various pertinent observations were then planned 
which would lend themselves to comparison with certain results known to be 
typical of malaria. Our first investigation was directed toward the altera- 
tions in the cellular equilibria of the organism. For this purpose each patient 
was observed during four separate periods, of which this report concerns itself 
only with the first two: (1) A control or basal period, (2) a period of auto- 
hemotherapy alone, (3) a period of pyretotherapy alone, and (4) a period of 
autohemopyretotherapy ; this is a term coined by us to conveniently designate the 
combination of autohemotherapy and induced fever. We hope, incidentally, that 
those investigators who are familiar with the excellent results sometimes obtained 
with autohemotherapy in various morbid processes, will recognize in combined 
autohemopyretotherapy a new therapeutic and experimental approach to the 
problems of enhancing the defensive mechanism of the organism. Although a 
considerable literature has accumulated about autohemotherapy, surprisingly 
little has been written about its intravenous use, especially with hemolyzed blood. 

Descarpentries 1 ’ 2 employs distilled water and blood in a proportion of 2 :1, 
lysing 10 c.c. uncitrated blood in 20 c.c. distilled water; he then agitates the mix- 
ture in a flask containing several marbles, about which the clumps of fibrin ad- 
here; finally, he injects the clear fluid subcutaneously in divided doses— a 
momentarily painful, but, according to him, a very beneficial procedure in vari- 
ous septic conditions. He believes that, among other effects, the hemopoietic 
system is stimulated, but offers no data in support of this view. 

Zimmerman 3 cautiously adds 2 c.c. distilled water to 20 c.c. blood and im- 
mediately reinjects it either intravenously or intramuscularly. He states that 
there is usually a decrease in the total number of leucocytes, eosinophiles, and 
lymphocytes; but that the neutrophiles exhibit a relative increase. Frey* be- 
lieves that lysis, following the intravenous injection of hemolyzed blood, is pro- 
longed in the blood stream, but Zimmerman does not agree with that view. 

Brunner and Brener 5 place 14 c.c. distilled water into a 20 c.c. syringe, 
aspirate blood into the same syringe to its capacity, then, without drawing the 
needle out of the vein, reinject the mixture. 

Thus it may be seen that there is considerable divergence of opinion re- 
garding technique and physiologic results; one Is led to believe that the choice 
of technique has been empirical rather than based upon an experimental founda- 
tion. In fact, we were able to obtain only very meager information in answer to 
the three fundamental questions that we had asked ourselves, viz. : 

1. What is the average minimal hemolytic ratio of distilled water to blood. 

2. How much hemolyzed autogenous blood can be injected intravenous!), 

allowing a fair margin of safety? _ 

3. What is the nature of the leucopoietic response, if any, to such injections - 

We shall, therefore, endeavor to answer these and other concomitant 

tions as a result of our own investigations. In so doing, this report hopes 
establish a rational basis for the technique of intravenous autohemotherap), 
either experimental or therapeutic. 
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PROCEDURE 

I Detenmnaiton of Minimal Jfcmohjtic Ratio — Graduated amounts of dis 
idled w ater, ranging from 02 ec to 5 c e weie placed m a senes of test tubes 
To each tube, 2 ce of venous blood \uic then added, using noncitrated blood 
in one series, and ciliated blood m anothci senes The piogicss of hemolvsis 
was then observed m eaeh tube, both maeioseopicallj and microscopically 

In the noneitiatcd senes it was obsuved that hemohsis began when the 
piopoition of watei and blood was 1 1, but pioceeded slow h and mcomplcteh 
due to the fact that numbeis of led blood cells became enmeshed m the fibim 
clumps, vvheic thej vvcit not so well exposed to the action of the distilled watei 
In the citiated senes a moie favoiable com sc of events took place Heie 
also the minimal hemoh tic latio was 1 1 , but, there being no fibim clumps all 
the cvythiocytes Wc\e exposed to the distilled water , with the result that hemol 
3 sis v\ as much moie xapid and complete 

Having dotcimmed that the minimal hcmoJjtie latio was nppioxnnateh 1 I, 
we tried adding a little whole blood to a mixture of that pioportion m older to 
see if any furthei hemohsis would oecm , however, the added blood meiclj 
settled to the bottom of the tube without hemoh sung 

A piactical point to keep in mind is this When blood is mixed with the 
piopei piopoition of distilled watei, hcmoljsis oeems vciy lapidl.v, and the mix- 
ture becomes fluid and homogeneous almost at once but if allowed to stand for 
any length of time at loom tempeiatuic it begins to stiffen and jell slighth 
Therefoic, the optimum tunc to reinject the mixtme is within ten minutes after 
mixing 

II Determination of Amount of Injection — "We know fiom Ross’s estimation 
of the number of pai'asites present dm mg a malarial paio\> sm, that «\ consider- 
able amount of blood must be destioved dui mg each chill It seemed to us 
thciefoie, that much laigei amounts of hsed blood than indicated m the litci- 
ature could be injected with impunity Working fiist with labhits, wc found 
that they could easily tolciate an injection of as much ns 52 c c of total solution, 
consisting of 20 ee blood, 2 c c citiatc, and 30 c c distilled watei 

Thus encouraged, we then pioceeded with similar experiments m human 
bemgs As stated above, the avciage minimal hemol} tic ratio between blood and 
distilled water was found to be 1 1 In oidei to he perfectly accurate, one 
should, no doubt, determine the hemoh tic ratio m each patient tieated, however, 
m this tjpe of experiment average values are adequate We thcufoie decided 
to employ routmeh a piopoition of tluee parts distilled water to two parts 
blood, feeling that such a mixtuie would cause optimal hemohsis without too 
great an excess of distilled watei m the majority of cases 

In all, seven patients weic obseived, then ages varied fiom 30 to 57 jcais 
The diagnosis in each case was geneial paicsis Some had lecened fevci thei ipv 
prior to the present investigation These and other data aie summai ired m Table 
I smee the} maj have a possible bearing upon the results obtained Cutun 
clinical data, such as tempciattne, pulse, blood piessuie, and subjective sensa- 
tions, were also recorded for several hours before and after the injections 
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Table I 


name 

AND 

GROUP 

DIAGNOSIS 

AGE 

DURATION 

OF 

SYPHILIS 

HOURS OF 
FEVER 103° 
TO 106° 

| AMOUNT OF INJECTION IN C.C. 

BLOOD 

CITRATE 

DIS- 
TILLED , 
WATER : 

total 

H.F. 

General paresis 

36 

? 

46 

10 

l 

15 

26 

(A) 









G.F. 

General paresis 

32 

12 yr. 

Alalaria 

20 

2 

30 

52 

(A) 









C.K. 

General paresis, optic 

57 

(?) 18 yr.. 

46 

30 

3 

45 

7S 

(B) 

atrophy, retinitis 








C.O. 

General paresis 

33 

13 yr. 

SO 

30 

3 

45 

78 

(A) 









R.B. 

General paresis, cachexia 

37 

? 

0 

40 

4 

60 

101 

(A) 









W.S. 

General paresis, Gth 

50 

(?) 18 yr. 

2S 

50 

5 

75 

130 

(B) 

nerve palsy 








S.E. 

General paresis, funnel 

30 

(?) 12 yr. 

0 

50 

5 

75 

130 

(B) 

chest, tachycardia 








Average 


40 

(?) 13 yr- 

33 

33 | 3.3 | 

50 

86 


The amounts of hemolyzed blood injected ranged from 10 c.c. to 50 c.c., the 
average being 33 c.c. The technique is quite simple. Into a 100 c.c. syringe is 
placed enough sodium citrate solution to make up 10 per cent of the amount of 
blood that is withdrawn from the vein. This citrated blood is left in the syringe, 
and, after sticking a sterile cork over the point of the needle to prevent leakage, 
is shaken vigorously for about five minutes. Then one and a half times as much 
distilled water is drawn into the same syringe to make a proportion of 3 :2, and 
the mixture is again agitated for five minutes. Finally the entire solution is 
reinjected intravenously. If the total amount of the solution is more than the 
syringe can hold, the distilled water may be placed in a beaker and the blood 
mixed with it by swishing it back and forth through the syringe. Aside from 
warming the distilled water to body temperature and keeping the entire pro- 
cedure aseptic, no other special precautions are necessary. 

RESULTS 

Not the slightest discomfort was experienced by any of the patients follow- 
ing the injection. In no case was there even the semblance of a chill or a sign 
of jaundice. The temperature and pulse rate were not affected. Blood P ies 
sures in a few cases showed transient changes, but these were so slight and 
inconstant that no significance lias been attached to them. 

III. The Leucopoietic Response. A. Method of Determination . — Before at 
tempting to evaluate the leucocytic response to any pathologic or chemical dis 
turbance, it is important first to determine an adequate normal base line dcmei 
from frequent successive readings, for it is now recognized that continual fluetim 
tions occur in the white blood cells even under physiologic conditions. Accor 
ingly the following method of comparison was adopted. Each patient mis 
observed during an eight- or ten-hour period, usually between 8:00 a.m. a nt 
3 :00 to 5 :00 P.M., on two successive days; the first day served as a control perm > 
the second day a period of autohemotherapy. All other factors were kept as 
constant as possible. The patient was kept in bed and allowed a regular house 
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diet. Blood counts and films were obtained at thirty- to sixty-minute intervals 
during each eight- to ten-liour period, using Bureau of Standards pipettes and 
counting chambers. 

Altogether a total of 115 blood specimens were taken ; 51 during the control 
periods and 64 during the injection periods. With the above facts in mind, we 
feel that the averages of our numerous readings afford a reasonably accurate 
criterion for estimating our results, and that any alteration of the basal aver- 
age amounting to 10 per cent or more can be looked upon as the specific result 
of the autogenous blood injections. 


CHART 1 

GROUP A. Leucocytasis following intravenous 
injection of nemotyzed auto -blood. 



— • — Control h cm o gram 

B. Results . — We found that our patients fell into two groups: Group h 
(four patients) exhibited an increase in all the leucocytic elements folio" 
autohemotherapy. Group B (three patients) showed a decrease. The avel ^°^ 
and percentage changes for each patient are summarized in Table II. 
changes of 10 per cent or more are recorded numerically, those below 
cent being marked N. S. meaning “not significant.” 

Taking up each element of the hemogram separately, first in Group - 
will be noticed that the total white cell count displays elevations, varying 
10 to 19 per cent ; of the differential elements, the polymorphonuc cm _ 
reveal the most consistent increases, varying from 14 to 23 per cent; the ^ 
cytes exhibit significant rises in two cases; while the monocytes dev 
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Group A 

1. Total Leucocytes . — Within the first hour after injection, the white count 
develops a slight increase of 7 per cent above the basal average, then drops 
during the second hour to nearly the same level below the base line. Another 
peak is reached during the fourth hour with an increase of 25 per cent above 
normal ; this is again followed by a depression. Then there is another gradual 
ascent until at the eighth hour the highest peak is reached, 40 per cent above 
the base line. Ten hours after the injection the count has fallen considerably, 
but still remains a little above the basal level. 

2. Polymorphonuclear Leucocytes . — The pattern of this curve follows that 
of the above very closely, although the quantitative changes are somewhat 
greater. As in the first curve, the highest peak is reached in the eighth hour, 
this time rocketing 44 per cent above the basal level. The qualitative resem- 
blance in the patterns of these two curves is in itself a hint that the changes in 
the hemogram are due primarily to the lability of the polymorphonuclear cells 
more than any other leucocytic constituent. This fact is corroborated by the 
numerical data in Table II. 

3. Lymphocytes . — Here the pattern of the graph changes considerably. 
During the first two hours there is a progressive decrease to 30 per cent below 
the basal average. Not until the third hour does the count begin to rise, but 
then it ascends until at the fourth hour it has reached a peak of 23 per cent. 
This is followed by a gradual depression, then another elevation until it reaches 
a second peak, 27 per cent above the base line in the ninth hour. Thus, the 
lymphocyte curve lags at least an hour behind the polymorphonuclear cell curve 
at every point, again demonstrating the more sensitive lability of the latter 
type of cells. 

4. Monocytes . — The fluctuations in these cells are much more irregular and 
inconstant than the others, and are therefore more difficult to describe. Just as 
in the ease of the other cells, the highest peak occurs late, in this ease ascending 
to 120 per cent above the normal average in the eighth hour. 

Group B 

1. Total Leucocytes.- — Group B differs from Group A not only in direction 
but also in intensity; i.e., it develops leucopenia following autohemotheiapy 
and this leucopenia is quantitatively greater than the leucocytosis of G rou P ' 
(see Table II). 

The initial reaction following injection is a progressive diminution in 
white cell count until a point is reached 30 per cent below the base line duinit- 
the second hour. Thereafter, just as in Group A, there are a series of peats an 
depressions, never, however, rising above the base line, and finally reae nn„ 
low point of 36 per cent during the ninth hour. In fact, the reaction is 
metrically opposite to that of Group A. Although at first glance nothing cou^ 
seem more remote, closer examination reveals the peculiar fact that the pa 
of this and the polymorphonuclear cell curves are almost mirror images o 
same respective curves in Group A (see Chart III). 
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2 PohjmuiphohucUui Leucocytes — Again the initial icaction is a diop, 
followed 1)3 the usual succession ot peaks and \allejs, the latter descending' to 
lower lerels each time and finally leaching the lowest point, 46 pei cent below 
the basal level in the ninth liotu Abo\e has been mentioned the cuiious fact 
that this eur\e is almost the dnect ie\eise of the pol} morphonucleai tell ciu\e 
m Group A If the leader will supei impose Chait I upon Cliait II m such a 
manner that the base lines of the “poly” cunes coincide and the couesponding 
peaks and depressions point in the same direction, the amazing snmlaiity m the 
patterns of the two cunes will be striking!} demonstiated (see also Cbait III) 

3 Lymphocytes — Here also the initial reaction is a diop m tlie second 
hour, followed by a senes of uses and falls The greatest diop, in this case 
47 per cent, occurs m the fifth hour 


CHART III 



Time in hours 

4 Monocytes — Contraiy to the thiee piewous graphs, the initial reaction 
here is a sharp ascent to a peak 80 pci cent abo\ e the basal le\ el at the end of 
the first houi Here also we see the ehaiacteristic peaks and dcpicssions, the 
lowest point being reached in the sixth horn 

The tenacity of the leucopenia thioughout Group B is evidenced by the 
fact that none of the ciuves reacli the conti ol base line even ten horns aftei 
the injection 

discussion 

In oui hands the mtiavenous injection of rclatnclj’’ laige amounts of heino 
bzed autoblood has been singidaily fiee of discomfort, pain, oz am othei ap 
parent ill effects liven the feeble patients, I? B and S E , whom we legal derl 
with consideiablc trepidation, faied no woise than then haidiei bietbien 
Although we did not exceed 50 cc of blood oi a total of 130 cc of Jiemolyzed 
solution in tins senes, we ha\e reason to bclicre that laigei amounts maj be 
used without haun Attention is called to the safety of the piocedure and the 
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simplicity of technique not only for its therapeutic but also for its experimental 
implications; thus, the clinician and the hematologist will recognize in this 
medium an interesting means of studying such morbid conditions as hemolytic 
icterus, blood-destroying diseases like malaria, the mechanism of leucopenia and 
leucocytosis, etc. 

A few facts already touched upon may require further comment in our 
discussion. There is, for example, the question of the use of citrated versus 
whole blood. Descarpentries 1 ' 2 emphatically denounces the use of anticoagu- 
lants, claiming that any substance tiiat disturbs the physiologic functions of the 
blood to the point of preventing coagulation, must equally disturb other func- 
tions whose aim it is to defend the organism against infection. It would seem, 
however, that his objection is more hypothetical than real. The lysis of blood 
by distilled water in itself produces a profound alteration in physiologic func- 
tions, and it is difficult to conceive how the addition of a relatively innocuous 
anticoagulant can have any more deleterious effect. Besides, there is an impor- 
tant advantage in using an anticoagulant, since the process of hemolysis is 
hastened thereby, and the technique greatly simplified. 

Another subject for discussion deals with the question of prolongation of 
hemolysis in the blood stream. Our experiments have indicated that, at least 
in vitro, when more blood is added to a hemolytic system in equilibrium, fur- 
ther hemolysis does not occur. When, as in our procedures, we employ a small 
excess of distilled water, i.e., a ratio of 3 :2, it is possible that very slight addi- 
tional hemolysis occurs at the moment of injection, but there is no evidence to 
indicate that it is prolonged, and for practical purposes it is so insignificant that 
it may be ignored. 

So much for the details of technique. Thus far we have been dealing with 
self-evident facts that require little elaboration. We come now to the second 
phase of our work, namely, the leucopoietic response — a phase that is easier to 
desex'ibe than to interpret. In fact, any attempt to arrive at a final interpreta- 
tion at this time could only result in a pedantic flight into the realms of abstract 
speculation far beyond our immediate horizon. Therefore, until we have col- 
lected more cases, we will confine ourselves in this report to a simple presenta- 
tion of facts, at the same time raising such questions and making such sugges- 
tions as may seem pertinent to the material at hand. 

The first and most important question that demands consideration is this. 
Why does one group of individuals develop leucocytosis and another leucopenia 
following the intravenous injection of hemolyzed autoblood? In Table I aic 
listed a few of the factors that might conceivably influence the type of reaction, 
but careful examination of these factors throws little light upon the problem. 
Thus, the presence of complicating disease, the age of the patient, and the duia 
tion of syphilis show a similar distribution throughout both groups. We 
dered if repeated bouts of fever might lessen the hematopoietic response. L 
found, however, that patients R. B. and S. E., although receiving no fever at a > 
fell into two different groups ; and that C. C., in spite of eighty hours of fever 0 
his credit, developed a leucocytosis. 
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Docs the amount of blood that is injected have any influence upon the type 
of leaction? V S and S E , who leccived the laigist amounts of blood, both 
developed leucopema, hut, on the othei hand, C IC, with only 30 ce of blood 
also developed leucopema, wheieas R B with 40 cc of blood exhibited the 
opposite reaction The relationship is thciefoie not deal as jet, although we 
hope that furthei investigation will solve this inipoitant piohlem 

Although at fiist glance nothing would seem moie lemote than the pos 
sibilitj of a connecting link between the opposing leactions of Groups A and B, 
eaicful analysis of the data and the thiee ehaits will lev cal many points of 
similarity between them A striking eharaetei istic m each ease is the inegu 
larity of all the cuives The elevation oi depiession does not proceed evenly 
upvvaid oi downwaid, but lather by a senes of irregular, tidelike fluctuations, 
until the peak of leucoeytosis oi the tiough of leucopema is leached Another 
inipoitant smnlaiitv is the late period in which the maximum leucoeytosis oi 
leucopema develops This fact emphasizes the necessity' of making frequently 
lepeated observations ovei long periods of time Again, ill Gionp A the leuco 
cytosis is due piunaulj to an mciease m neutrophilic polymoiphonuclear leuco 
ojtes, the lymphocytes being at first dcpiessed and increasing relatively' later 
In Group B the leucopema is also chiefly polymoiphonucleai in natmc, the 
lymphocytes being lelatively unaffected We cannot lesist the opportunity, at 
this point, to call attention to the many points of similaiitj between this type 
of ncutioplulic leucopema and the leucopema of nrihna, and to suggest that 
Wood dost! action is in both cases the common factoi w Inch may ho i esponsibie 
foi that leactiou We hope to develop this conception more fully m otu forth- 
coming repoit on autohcmopyretotheiapj' 

AVe have spoken of the vanous chaiaeteiistics that Gioups A and B possess 
eitliei sepaiately oi m common But the one that has piqued om cuiiositv more 
thin any other still lcniains to be discussed We lefei to the minor image rela 
tionslnp between the total leucocyte and, even mole stiikmgly, between the 
polymoiphonucleai cunis of the two groups In our opinion, tins phenomenon, 
mole than any othei, establishes definitely the specific nature of om lesults 
AVc lealize that seven patients do not foim a vciy imposing anay fiom 
which one might he tempted to diavv final conclusions, but, on the othei hand, 
they hav e been so painstakingly an estigated and hav e y lclded such significant 
data that the subject seems to be woithy of consumable additional investiga 
tion This wo are planning to undertake Meanwhile, it is hoped that this 
pielimmary lepoit, by calling attention to the many mteiestnig pioblims in 
volved, may lend added impetus to the e\pei imental study, not onlv of thi 
newly conceived autohemopyietothciapv, hut also autoliemotheiapy m general 
Finally, in closing om discussion, we would like to make this plea Let those 
who aie mtciestcd m elevating autohemotherapv to the lank that it merits 
devote attention not alone to its theiapentic manifestations, but also to the sei 
uitific micli iiiism undcilying them, foi one must depend pumarily upon the 
experimental approach if it is desired to establish antobemothcrapy upon a 
permanently sound foundation 
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SUMMARY 

1. A simple method is described for the intravenous injection of hemo- 
lyzed, citrated, autogenous blood. The use of this technique makes possible the 
injection of relatively large amounts of blood, without ill effects. 

2. According to the nature of the leucocytic reaction following the injec- 
tion, individuals are found to fall into two groups: Group A exhibits leuco- 
cytosis ; Group B, leucopenia. Separate characteristics and points of similarity 
between the two groups are pointed out, the most striking being the fact that 
the curves of the total leucocytes and polymorphonuclear cells of each group, 
although opposed in direction, arc, nevertheless, mirror images of each other. 
These phenomena are taken to indicate the specific nature of the results obtained. 

REFERENCES 

1. Descarpentries, 51.: Injections of Ilemolyzed Auto-Blood in Surgeiy and External 

Pathology, Arch, franco-beiges de eh if*. 26: 63, 1923. 

2. Descarpentries, 51.: Prophylactic Injection of Heinolyzed Auto-Blood in .Surgery, Arch. 

franco-beiges de clur. 29: 110, 1926. 

3. Zimmerman, K.: Hemolyzed Own Blood as a Nonspecific Irritant, Zentralbl. f. Gynak. 

47: 1504, 1923. 

4. Frey, E.: Contamination of Healthy Cells by Diseased Cells, Deutsche nied. Wclmsclir. 

49: 535, 1923. 

5. Brunner, K., and Breuer, F.: Protein Therapy with Hemolyzed Own Blood, 5Ionatsel>r- 

f. Geburtsh. u. Gynak. 65: 341, 1924. 


CHANGES IN ERYTHROCYTE FRAGILITY DUE TO PHYSICAL 
EXERCISE AND VARIATION OF BODY TEMPERATURE* 


John Emerson Davis, Ph.D., University, Ala. 


I N 1921 Hastings 1 showed that the resistance of erythrocytes to laking by hypo- 
tonic salt solutions is increased in dogs immediately after a period of tread- 
mill running. Liebennan and Acel- reported similar finding's in rabbits, guinea 
pigs, and men, with the exception that they observed a decreased erythroc) te 
resistance for ten minutes immediately after the exercise period. 


Thorner 3 reported an increase of erythrocyte osmotic resistance in dogs as a 
chronic effect of daily physical training by treadmill running. Davis am 
Brewer 1 reported a decreased erythrocyte resistance in one dog trained by lca( 
mill running, and an increased erythrocyte osmotic resistance in two dogs tram 
by daily swimming in water at 30° C. These workers suggested that the bo< 
temperature during exercise may he an important determining factor. 

One purpose of this investigation was to obtain more data upon the chioi»c 
effect of treadmill running on cell resistance in dogs. Another objective uas 


•From the Department of Physiology, Medical College of Virginia, Richmond. 
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investigate a possible lelation&liip between body tempeiatuie and ei>thioe>te 
osmotic lesistanee 

procedi R r 

Five dogs weie confined in a laige cage and placed on a constant diet of 
Purina dog food foi two weeks before conti ol determinations on the blood weie 
made Eiythrocyte fragility determinations were then made on each dog by 
Hastmg's method 1 at various times ovei peuods of fiom one to two and one half 
weeks Eiytlnoeyte numbers and hemoglobin peicentages (Sahli) weie also 
detemimed The blood was diawn fiom the saphenous vein, after the dog had 



rested quietty (blindfolded) on a tabic for twenty minutes, and was also m a 
lnsil state with lespect to pievious e\eicise and food 

The daily cxeicise duimg the tiainmg penod consisted of running a dis 
tance of 5 miles m one houi on a tieadnull inclined at a 25 per cent glade A 
few minutes of lest was alwajs allowed the dogs aftei the first half I 10111 of 
running 

In later studies designed to investigate the influence of body tempeiaturc 
upon red cell fiagility, dogs weie immersed m a tank of watei foi a period of 
thirty minutes The watei in the tank was maintained at 43° C in experiments 
intended to laise the body tcmperatme, and at 22° C when it was desired to 
i educe the leetal tempeiaturc 
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RESULTS 

Chronic Besults . — In all five dogs, the erythrocytes became less resistant 
osmotically during the first week of treadmill running. This result is not in 
agreement with the work of Thorner 3 (Fig. 1). The resistance is expressed in 
terms of the concentration of sodium chloride which caused 50 per cent hemoly- 
sis in one hour. Dog No. 4 died of pneumonia after losing weight rapidly, but 
all of the other animals appeared to be exceedingly healthy and lost no weight 
throughout the experimental periods. 

During the first week of regular exercise, the hemoglobin per unit volume 
of blood was reduced in all dogs by 10 to 18 per cent of the preexercise normal 
value, and the erythrocyte numbers were reduced correspondingly. After 3.5 
weeks of training, the erythrocyte numbers of Dogs 1 and 2 exceeded the pre- 
exercise normal value by 20 and 14 per cent, respectively. These findings con- 
firm previous work by Davis and Brewer. 4 

It was suspected that the apparent fragility of erythrocytes might be re- 
lated to changes in the osmotic pressure of the blood serum due to regular daily 
exercise. Therefore, the freezing point depression of the serum was determined 
occasionally in two of the dogs on blood from the same samples which furnished 
material for fragility tests. These determinations were made with a Heidenliain 
thermometer on 5 c.c. samples of blood serum. No correlation was found in these 
experiments between the erythrocyte osmotic resistance and the serum osmotic 
pressure. 

Table I 


Average Changes in the Blood of Two Dogs Immediately After Treadmill Exercise 



I DOG NO. 3 

| DOG NO. 2 


BEFORE 

EXERCISE 

AFTER 20 
MINUTES RUN 

BEFORE 

EXERCISE 

AFTER 30 
minutes run 

Erythrocyte number 
Hemoglobin per cent 
(Sahli) 

Hematocrit cell volume 

Body temperature 
(Fahrenheit) 

Serum osmotic pressure (A) 
R.B.C. Fragility as per cent 
NaCl for 50 per cent 
laking 

1,800,000 

67 

27 per cent 
101.3° 

0.526 

0.440 

5,570,000 

79 

32.5 per cent 
105.4° 

0.551 

0.414 

5,770,000 

S5 

34 per cent 
100.S° 

0.547 

0.471 

7,440,000 

100 

43.5 per cent 
105.1° 

0.557 

0.453 


Besults Immediately After Exercise . — Table I is presented to show changes 


in body temperature, erythrocyte fragility, and serum osmotic pressure 


that 


i * ,i 

were observed immediately" after exercise. All values given for each dog are ' 
average of three experiments. In all experiments all of the values for each e^ 
termination changed in the same direction, except in one experiment on o„ 
No. 2 in which the serum osmotic pressure was observed to be diminished a 
exercise. The increased osmotic resistance reported here confirms the hoi i ^ 
Hastings 1 on the dog, and the older work of Manea 3 (1896), cited by Hasti»o s > 
for human beings. Hastings found an increased chloride content of the pla^nuu 
and a decreased chloride content of the erythrocytes after exercise, and sugges ^ 
the possibility that the osmotic pressure of the cell contents may be diminis R • 
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Table II 


Effect of Hot and Cold Baths on the Dog 



! HOT BATH IV WATER AT 43° C i 
FOr 30 MIVLTES 

COI D BATH IN \\ VTEF \T 23° c 
For 30 MINLXES 



IMMEDI 



IMMEDI 



BEFORE 

VFTEr 

AFTFR 

BEFOPF 

'xFTEl 

\FTEr 

Erythrocyte number 

j1)0 000 

b,310 000 


4 930 000 

0,920 000 

4 860 000 

Hemoglobin per cent 

72 

95 



b8 

91 

75 

(Sahh) 







Hematocrit 

7 7 per 
cent 

°4 per 
cent 

" 1 

32 per 

I cent 

40 per 
cent 

35 per 
| cent 

Cody temperature 

101 9° 

104 4° 

101 s° 

101 3° 

99 G° 

101 0° 

(rectal) 







RBC Fragility as per 

0 427 

0 417 

0 437 

0 444 1 

0 4G4 

0 430 

cent IvaCl causing 50 
per cent hemolysis 








Hot and Cold Baths — Tabic II shows typical e\petimcnts m which dogs 
yvcto given hot and cold baths of thirty minutes’ dotation Immediately aftci 
allot hath, the osmotic resistance of led cells is mci eased, but twenty four horns 
latei it is decreased to a yalue below the uoinijl The mciease of rectal tern 
peiatuie obsened immediately after the hath was about 2 5° F This was not so 
great as that obsened aftei e\eicise hut the increase m eiytluocytc lesistancc 
was also conespondingh less Cold baths caused just the opposite changes in 
resistance, namely, a dectcase nnmediatoh aftei, and an mciease aho\c noimal 
tyventy four horns after the bath The body tempeiatuie was lowoud by about 
I 7° F by the cold baths Practically no exercise was imohcd in these baths 

No conelation was found to exist between occasionally dctcimmed semm 
osmotic ptcssurc and eiytluocytc fragility aftei the baths 

DISCUSSION 

I belieie that the suhnoimal cell resistance obsened twenty font liouis after 
a hot hath is caused by the same factois which pioduce a diminution of lesist 
ance during a period of physical training by treadmill i mining, and that the 
eleyated body temperatuic during running or hot bathing is piimaiily re 
sponsible foi the obsened changes in red blood cell lcsistance Similaily cold 
baths seem to affect the cell resistance to lakmg in the same mannet as excicise 
by swimming m cool watei, as legards the chiomc oi delayed effect pieyioush 
leported by Daxis and Brewer * 

Rice and Steinliaus 6 liaie shown that treadmill ninning pioduccs m dogs 
an increase in the pH of the blood, and that this is due to oiei heating, over 
y entilation, and blowing off of euibon dioxide by the lungs Then dogs weie 
run foi about one half an hom at a speed of 5 miles per horn on a tieadmill 
inclined at 25 pel cent giade These cxcicisc conditions aie almost identical 
with those which pieiailed in my experiments given in Table I Since I did not 
attempt to deteinune the pH of the blood, I hue not piecluded the possibility 
that this is a deteimming factor m led coipuscle lesistanee changes due to pliys 
ical excicise 
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CONCLUSIONS 

Daily treadmill running produces in dogs a decrease in the (resting) re- 
sistance of erythrocytes to laking by hypotonic salt solutions during the first 
week of training. The erythrocyte osmotic resistance, as determined immedi- 
ately after running exercise, is increased. 

The body temperature during exercise is probably a primary factor in caus- 
ing this chronic decrease due to daily running exercise as well as the previously 
reported increased resistance produced by daily swimming in water at 25° to 
30° C. Hot baths caused the same changes of erythrocyte fragility as treadmill 
running, while cold baths produced the same chronic change as swimming. 
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THE EXCRETION OF SULFANILAMIDE IN PERSPIRATION* 


Walter J. Highman, Jr., Ch.E., Chicago, III. 


T HE measurement of the sulfanilamide excreted in urine has been proposed 
by Marshall 1 as a method by which the dosage of prontylin might be measuied 
and by which the efficacy of that dosage might be estimated. The low excretion 
of this drug in the urine of one of our patients during an extreme hot spell led 
us to extract his clothing and to test the extract qualitatively for sulfanilamide. 
We found that appreciable amounts of this compound were recovered from the 
perspiration contained in the clothes. The clothes of five subsequent patients on 
this medication were extracted. Prontylin was recovered in appreciable 
quantities in each ease. We feel, therefore, that in hot weather, the excretion 01 
para-amino-benzenesulfonamide in perspiration may lead to its lowered excretion 
in the urine. 
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DEGENERATIVE LEUCOCYTIC TRANSFORMATIONS 
ASSOCIATED WITH AGING* 


Dutun niiyl Irn niiticviion of Monocxtjs 


Lowell A Ebf, M D , New York, N Y 


T HE life span of human white blood cells in the peripheial blood stieam 
vanes fiom a few liouis to appioximately foui days 11 White blood cells 
m sealed (vaseline) covci slip prepaiations have a sinnlai life span Such 
prepaiations with supiaMtal stains’ offei a means foi studying viable cells 
Togethei with othei factois, the viability of white blood cells is detci mined by 
the cell motility, the movement of giamiles and vacuoles within the evtoplasm, 
the size of the \acuoles, the Biowman motion, and changes in the staining 
chaiactenstics of these inti acellular stiuctiues In the ongmal technique of 
Sabin both neutial led and Janus gieen aie employ ed foi staining pui poses The 
fonner is only slightly toxic to cells , 6 8 wheieas the lattei does not peimit 
the cells to sumve moie than tlnce to foui houis and, therefoie, is not satis 
factoiy foi prolonged studies In view of this fact, we employed the Sabm 
technique with the exclusion of Janus gieen to study the life span of white 
blood cells at room tempeiature 

Of the many changes which oeeui duiiiig the life span of a white blood cell 
m utio, those associated with the vacuoles aie most interesting, the piocess of 
autolysis being the final stage Vacuoles take up the neutial led stain and theic 
by become icadily visible It is believed by some that vacuoles aie cytoplasmic 
m\ aginations m which digestive processes take place, and that the enzymes 
produced foi these digestive piocesses absoib the neutial ied° 10 White blood 
cells, when giown on tissue eultuic media, de\elop vacuoles with age 11 We 
ha\e obseived that this also occuis m the neutial led supiavital picpaiations 
and that these vacuolai changes aie chiefly icsponsible for the moiphologie 
alterations of the cells duung cellulai degeneiation 
( The mayonty of white blood cells of human peripheial blood de\elop \aeuoles 

j in these supravital prepaiations Among othei changes we have observed 

j specific vacuolai alterations in the monocytes These aie quite uniform and 

p constant m then development During the fiist ten to twenty minutes of stain 
mg the monocytic vacuoles aie smill (size of ncutiophilic granules) of salmon 
pink coloi, and often ai ringed in a losette Foi the next two to tin ee hoitis 
thev uilaige giadually until a neatly unitoim ovoid shape ot about one micion 

•From the Laboratories of the Mount Sinai Hospital isew Xork 
Received foi publication Sept 23 1937 
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m dmmetcr is seen. At this stage we find the cytoplasm of the monocyte filled 
with uniformly stained vacuoles; the cell itself becomes nonmobile and assumes 
spheroid shape. Such monocytes resemble macrophages because of the numcr. 
ous vacuoles which arc common to tlie latter. The development of the vacuoles 
dunng the first two to three hours may be due to some process associated with 



Normal 

Stage 

(10 to 20 tnln.) 


Uacrophaglo 

Stage 

(2 to 3 hr.) 


EDithellold Fibroblastic 

Stage Stage 

(10 to 20 hr.) (olua 30 hr.) 


Fls - L — Diagrammatic presentation of sequence of 
red supravital preparations of 


degeneiative changes observed in neutral 
monocytes. See text 



Fig. 
cover slip 
See text. 


. ‘' mac r°Phagic" stage of a normal human monocyte from a three-Iioui-o' 11 
P Paration after fixation and staining by the Jenner-Giemsa technique ( X - 0 - 


starvation, since Koehring observed that paramecia grown on rich media de- 
veloped few vacuoles, whereas on nutritionally inadequate media vacuolar de- 
velopment was marked. 

After this macrophagic” stage is maintained for a number of hours (fi' c 
to twenty-four hours), the monocytes begin to degenerate and the vacuoles 
continue to expand and subsequently rupture and lose their red-stained coutenls. 
Some of the monocytes become a degenerated colorless mass within forty-eight 
hours while others partially maintain their cytoplasmic continuity and enlarge, 
assuming an appearance similar to epithelioid cells, Later, when the cytoplasm 
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Fig 3 1 (X1000) 



Fig 3 B (XiOOO) 

Fig 3 — Blood fiom a case of tnonoc>toid m> eloblastic Ieucemia illustrating the effect 
°r aging in a neutral red supnvital preparation. A, before the preparation and B. fHe hours 
alter prepaiation, showing the maciophagic” state of vacuolar degeneiation 
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becomes frayed, with all of the vacuoles ruptured, some cells assume an appear- 
ance similar to that of fibroblasts. Apparently only the very viable cells go 
through all of the morphologic stages described above. The sequence of events 
is illustrated diagrammatically in Fig. 1. 

It is possible to obtain permanent records of any of these stages by gently 
removing the cover slip and then fixing and staining the blood smear. This is 
illustrated by Fig. 2, which demonstrates a Jenner-Giemsa stained cell at the 
three-hour stage when vacuolated monocytes resemble macrophages in appear- 
ance. 


The above-mentioned observations become of practical interest when it is 
difficult to differentiate between monocytes and promyelocytes. The develop- 
ment of numerous vacuoles in the monocytes in a neutral red supravital prep- 
aration offers a definite criterion for the identification of these cells. However, 
if the cells under question do not show uniform vacuolization within three hours, 
they 7 are in all probability myelocytes. 

As we have already stated, vacuolization is common to most white cells on 
aging, but the extent of this process is not so characteristic in other cells as it is 
for the monocytes. The fact that different white cells develop numerous vacuoles 
and thereby approach macrophages has given rise to the concept that macro- 
phages may originate from other cells. 

Awrorow and Timofejewskij 12 concluded that myeloblasts and lymphocytes 
were changed to macrophages when leucemic blood was cultured. We have 
observed similar changes with the neutral red supravital technique (Fig. 3). 
From the morphologic point of view it is difficult to distinguish a true macro- 
phage from the “maerophagic” stage of various degenerated cells. However, 
whereas the true macrophage is actively phagocytic for debris and fragmented 
red cells, the “maerophagic” cells do not exhibit a similar functional activity. 


In addition to the above it is believed by many that lymphocytes develop 
into macrophages, 13 ' 15 that reticulum cells develop into macrophages, 10 that 
monocytes are transformed into macrophages and subsequently into epithelial 
cells, 17 ' 20 and that both myeloid and lymphatic leucemia blood cells- 1 change 
to vacuolated “maerophagic” cells. With the neutral red supravital technique 
the development of the “maerophagic” stages in lymphocytes, reticulum eels, 
monocytes, lymphoblasts, and myeloblasts can be observed. 

Although polymorphonuclear leucocytes do not usually undergo appreciable 
changes in neutral red supravital preparations, it is possible to obsene 
“maerophagic” stage even in these cells. This may be exemplified by ^ 
changes observed in the polymorphonuclear leucocytes in septic tissue 
(Fig- 4). 

The fact that so many different types of cells assume a similar appeam ^ 
during aging, but do not reveal the specific functional aspects of maciopjOo^ 
is indicative of the possibility 7 that these cells do not become true macI 


but are merely 7 passing through one aspect of the degenerative process 


that we 


have described above. 
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It seems to us that if true macrophages can develop fiom monocytes, one 
should find many moie maeiophages m tuberculosis, leucopemc infectious mono 
cytosis, undulant fever, Hodgkin's disease, etc , m which monocytes aie ab 
normally inci eased Furthermore, it might be expected that m such mstances 
in which maciopliages are found in increased numbeis (malaria, kala azai, 22 
subacute bactenal endocarditis, and syphilis 23 ), an associated or proceeding 
monocytosis would be observed Likewise, there is no mciease m the numbei of 
macrophages following the monocytosis of the blood 24 of human subjects subjected 
to tuberculin injections 

These considerations lend emphasis to oui observations that the develop 
ment of cells resembling macrophages is not mdicatn e of a functional trans 
foimation but is meiely a degenerative phenomena associated with aging of the 



Fig 4 — Polymorphonuclears and nionocjtes obtained from the pus of a. furuncle These cells 
through vacuolated degeneration have developed a maciophage like appearance 

cells u respective of wliethei this process occuis in vivo as a development of so 
called macrophages in pleiual abdominal, and other cavities 01 in vitro as in 
the neutral icd supiavital technique 

SLMMVRV VXD CONCLUSIONS 

1 Various stages ol degeneration of wlntc blood cells have been obseived 
mth the neutral led supravital technique (Fig 1) 

2 Honocytes can be identified by characteristic vacuolar changes (Fig 2) 

3 The development of a “maciophagic” stage by vanous white cells during 
agmg indicates that this is a degenerative process and not a transformation of 
°ne physiologic type to another 

The author wishes to express hl<? ippicciation to Dr N RosentI if for his interest ind all 
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LEUCOCYTIC VARIABILITY AND ITS RELATION TO 
METEOROLOGIC ALTERATIONS* 


YIvx Berg, YID, Chicujo, III 


I N RECENT yeais mam papcis have appealed discussing leutocv tic variability 
and the \anou s Sactois that influence it It is the puipose of this paper to dis 
cuss the influence of the nieteoiolo^ie alteiations on the leucocy te count 

In reviewing the literatuie, oui attention was first called by Alv arez 1 to a 
paper on Eilauasis which he wrote m which he noted changes in the eosmophile 
1} mphoey te le\ el and vauations m the neutiophile count associated with the 
cyclic changes occuinng with the moon in Porto Rieo In a latci personal com 
munication he observed an mcicase in the leucocyte count and the polymorpho 
nuclears associated with the penod of low baromctiie piessme duimg the cyclone 
of St Nicholas, which passed o\ei Poito Rico on Septembei 10, 11, and 12, 1931 
Stetson (1927) 2 observed a seasonal \anation in the polymorphonuclear cells, 
with the highest average percentage m June and the lowest a\cragc percentage 
in December On the othei hand, the highest average peicentage of ly mphoey tes 
was m December He also found day to day fluctuations m the white blood 
count in winch each tvpe of cell paiticipated These fluctuations weze beyond 
the limits, dependant upon technical oi mathematical eirors Harvey and 
Hamilton (1934) 3 also observed daily vauations in the blood count In one 
allergic indiv idual these fluctuations weie much gicatei then in the normal Znm 
and Bauermeister (1933) 4 and othei s have also obseived abrupt changes Shaw 
(1934)* obseived a case in which he made leucocv te counts for the period of one 
Year These obseivations were made m Cano, Egypt He found a persistent left 
handed deflection, and no seasonal vauations He obseived that the lange of 
vanation m the ycai is the same as in one peison in twentv four Iiouis but less 
than m a population Kennedy and Maekay (193*5) c obseived that the polv 
nuclcai count of health} Butisli anmen in Iiaq was not significantly different 
fiom the indigenous population and both gioups weie definitely deviated to the 
left as eompaied with health standaids in Biitam Also pathologic eases and 
normal rabbit counts were moie left handed than in Bntani The authors sug 
gested that the most probable causatne faetoi was climatic 

In the summei of 1932, we became mtei ested in studv ing these daily fluetua 
tions m the leueocy te count "We made daily counts under basal conditions at the 
same time eveiy morning on foui noimal individuals Tlie pipettes and count 
mg ehambei weie certified by the U S Buieau of Standaids, and the same 
pipette was used throughout the study for each individual 

VKUJcJnef 0m thc Departn, ent of patholos* and Bacterfologj Uni\ersR> of Illinois College of 
Kecched for publication Oct " 193" 
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Of our four normals, subject No. 1 was of a pyknic habitus; No. 2, a mixed 
type ; No. 3, a Ieptosome ; and No. 4, a leptosome of somewhat heavier propor- 
tions. 

Table I 


PATIENT 

NO. 

AVERAGE 

SUMMER 

COUNTS 

WINTER 


i 

9,350 

10,600 


2 

5,700 



3 

7,790 

8,460 


4 

4,590 




We observed that the average level of the count and the degree of fluctua- 
tion varied with each individual (see Table I). Subject 1, with the pyknic 
habitus, showed the highest level, while No. 4, a leptosome who was strongly 
sympathicotonic, showed the lowest average level; and Nos. 2 and 3 occupied 
intermediate positions. In comparing the summer levels (July and August) 
with the winter levels (December and January) we found that the average 
counts in winter were higher than those of the summer, while the degree of 
fluctuation was greater in the summer than in the winter. The individual with 
the pyknic habitus not only had the highest level, but also showed the greatest 
degree of fluctuations, while the strongly sympathicotonic individual not only 
showed the lowest level, but also showed the lowest degree of fluctuations. 

Variations in levels with constitutional differences have been previously 
observed by Moewes 8 and Isaacs, 0 while fluctuations of the counts around various 
levels have been observed by Doan and Zerfas, 10 Smith and McDowell, 12 Jackson 
and Stovall, 12 Shaw, 13 and Harvey and Hamilton. 3 

The average levels of the differential counts may be observed in Table II. 
The neutrophile levels are slightly lower in winter in subject 1 and almost the 
same level in subject 3 ; however, both basophile and eosinophile levels aie 
noticeably elevated in both in the winter. 


Table II 



1 

SUMMER 

2 3 

4 

WINTER 

1 

3 

Neutrophiles 

66 

67 

66 

55 

61 

64 

Lymphocytes 

31 

30 

32 

46 


3_5 

Eosinophiles 

0.86 

0.76 

0.74 

0.35 

2.3 

0.65 

Basophiles 

0.06 


0.21 

0.19 

0.27 

Monocytes 

2.2 

1.82 

1.82 

2.06 






Of particular interest are the daily leucocyte counts made during the suinine^ 
and winter and the correlation of the counts with meteorological alterations. 
Chart 1 is presented, summarizing the results in subjects 1 and 3. 

At the top of the chart is the barograph. The line at the top of the 
represents the wind velocity ; the blocks of black and white, the percentage o su^ 
shine and cloudiness; the heavy line, the barometric pressure; the dottec 
the temperature; and the vertical lines, the degree of weather instability 
associated peaks with the meteorologic episodes are lettered from A to 
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In viewing the graphs we note that following the polar infall (rising 
barometric pressure and falling temperature) of November 15 (episode 1) there 
is a slight rise in the eosinophiles, a fall in the nuclear index 13 (more young 
forms), a rise in the neutrophiles and total leucocyte count, and a fall in the 
diastolic pressure. On November 21 (episode 4) there is a marked polar infall. 
This is associated (response I)) with a rise in systolic blood pressure, followed 
by a fall in the diastolic pressure, a rise in the total leucocyte count and 
eosinophiles, and a fall in the nuclear index. A similar sequence of events of 
varying degrees is found with most of the meteorologic episodes. 

In January frequent polar infalls occur with marked changes. In general, 
the more pronounced the meteorological, the more pronounced the peaks in the 
leucocyte picture. The degree and promptness of the response varied with the 
individual. 


The meteorologic alterations have been shown for the most part to be asso- 
ciated with pressor episodes. Following these, there then occurs a vascular 
dilatation with a fall in diastolic pressure which is associated with an increase 
in the eosinophiles, the appearance of more young forms, and increase in the 
neutrophiles and in the total leucocyte count. The fluctuations may in part be 
explained by the emptying of the reservoirs of cells, such as the spleen, liver, and 
lungs. 10 ' 18 Meyer, Seevers, and Beatty 18 observed a temporary leucocytosis in 
rate following a reduction in barometric pressure. Elias and Kaunitz 19 had 
previously observed that reduced atmospheric pressure producing an anoxemia 
resulted in a leucopoiesis. Alterations in the splanchno-peripheral balance,' 
with splanchnic dilatation and peripheral vasoconstriction and vice versa, prob- 
ably play a role. 


Besides these factors of release of leucocytes from the bone marrow, re- 
distribution of cells, and alterations of splanchno-peripheral balance, the stimula- 
tion of the bone marrow by the relative anoxemia resulting from the pressor 
episodes must be considered. 14 Elias and Kaunitz 10 have demonstrated the in- 
fluence of anoxemia causing a leucopoiesis, and an associated hunger increase 
the response while feeding carbohydrates decreased the level evidently by countci 
acting the acidosis. Murakami 22 also observed the influence of acidosis on 
increasing the polymorphonuclear leucocytes. Bier, 23 Freeman, 24 and othus 
have observed the influence of anoxemia and the increase in tissue metabolites 
in stimulating flow of blood. In our group of normals at the onset of a V° 
infall, there is a relative leucopenia with a diminished number of neutrop 1 s ’ 
as well as an increase in systolic pressure ; however, at the crest of the cola 
and during the development of a tropical wave, the systolic pressure is geneia 
lowered and the diastolic pressure falls (anoxemic phase 14 ) and an increase 
the number of eosinophiles and young forms, an increased frequency of a PP e ^ 
ance of basophiles, as well as an increase in the total count prevails. ® uun “ ^ 
winter, with the frequent passages of the cyclonic interfaces, -with pronoun^ 
swings in cold and warm weather, a greater stimulation is evident in the Uo ^ 
leucocytic level, the increase in eosinophiles, and the higher levels of ductua 
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The leucocytic lesels and the degrees of fluctuations are conditioned by the 
constitutional make-up of the individual. 

A scries of daily studies on groups of patients were carried out at various 
periods from 1933 to the present day. Because the volume of material would be 
too cumbersome to present, we have confined ourselves to the daily records of 
five of the patients. 

In Chart 2 may be seen the record of patients J and G which was made 
during June and July of 1934. The record of J is placed beneath the barograph, 
while the record of G is at the bottom of the chart. 



Chart 2 


In looking over the chart of J (aleucemic lymphadenosis) we observe that 
nine polar episodes occurred and with seven of these peaks in the leucocj'lc 
count are associated (77 per cent). The peaks are slender with reversal taking 
place rapidly after the rise to reach a rather uniform base line. 

On the other hand, the record of G (myelogenous leucemia) shows wide 
fluctuations. With fourteen of the sixteen polar episodes that occurred, leueo- 
^ytie peaks arc found (87 per cent). In this case we see the pronounced redis- 
tribution of cells as well as stimulation of bone marrow which pzobably occurs 
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with the polar episodes. This is a different picture than is seen in the case of 
lymphatic leueemia (see patient Or). In comparing the peaks of J and 6, a 
synchronism which is very close is observed, although the characters of the peaks 
are different. 

The six-month record of a patient (R) with chronic far-advanced pulmonary 
tuberculosis reveals the following : 

For the most part the peaks in the total leucocyte count occur with peaks 
in the neutrophiles ; at times they occur with lymphocytic increases. A day or 
two after a peak in the immature cells, a peak in the neutrophiles occurs. Tins 
rhythm in shifting to the right in this patient occurs regularly almost without 
exception. The peaks in the neutrophiles and total leucocytes are not alone the 
result of the increase in immature forms, but the redistribution of cells, hydra- 
tion, and other factors play a role. The eosinophile level is low and the cells 
appear at irregular times. Swings in the total leucocyte count do not occur 
with as marked rapidity as are seen in many of the other cases. 

During the autumn the general level of the total leucocytes is higher and the 
fluctuations are greater than during the winter. 

The per cent of immature neutrophiles is greater in the autumn (average 
17 per cent) than in the winter (average 12 per cent), while the fluctuations are 
greater in the first period. 

During the autumn, the better response in the immature cells and increased 
level of leucocytes are probably due in a good measure to the greater activity of 
the hone marrow. 

The record of another patient (H) with far-advanced pulmonary tubercu- 
losis revealed a similar daily record to the previous ease. Increases in the leuco- 
cytes are associated with most of the polar episodes (73 per cent). 

In the daily study of a ease of chronic lymphatic leueemia, we found that 
the swings in the leucocyte count are sharp and abrupt. It is very interesting 
to note that the majority of the polar infalls are associated with depressed levels 
in the leucocyte counts, while the peaks occur after the polar episodes. Tins, as 
has been pointed out, is quite the opposite of what transpires in the patient with 
myelogenous leueemia. 


SUMMARY 

Alterations in the meteorologie environment bring about comparable cliau^ 
in the human subjects under our observation. In our normals a period o 
creased systolic and diastolic pressure (vascular spasm) is followed by an mci ease 
in eosinopliiles, the appearance of more immature forms, a rise in the 1 >0 
morphonuelear leucocytes and total white count. The level and the de" 1 ^^ 
fluctuations are in a measure conditioned by the constitutional habitus o 
individual. Seasonal variations are observed. 

In our group of patients variations in the leucocyte count occulted." 1 
the meteorologie episodes ; the degree and character of the fluctuations 
fiuenced to varying degrees by the pathologic condition of the patient, 
maries of the daily records of five of our group of patients are presentee • 
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FORMATION OF ABNORMAL BLOOD PIGMENT AS A COMPLICATION 
OF SULFANILAMIDE THERAPY’' 


Irving Posner, M.D., Nobel W. Guthrie, M.D., and 
Marjorie R. Mattice, M.Sc., New York, N. Y. 

I N THE past few years chemotherapeutic measures against acute infections 
have become increasingly important. Among such, sulfanilamide is out- 
standing. That it produces cyanosis is recognized. Our experience with the 
causative agent presents several interesting features. 

A mild degree of cyanosis is often seen to develop on administration of 
sulfanilamide and to persist without much change during the course of the 
therapy. Obvious cyanosis noted early in the treatment may noticeably 
diminish despite continuance of the drug, although its disappearance is con- 
ditioned by -withdrawal of sulfanilamide. On the other hand, the cyanosis 
may become sufficiently intense to assume clinical importance. Four such 
cases are presented herewith, the causative agent being subjected to chemical 
scrutiny. 

Case 1. — Female, aged 33 years, with ulcerative colitis confirmed by sigmoidoscopy anil 
stool examinations ; on. culture hemolytic and nonhemolytic streptococci predominated, negative 
repeatedly for E. histolytica, B. dysenteriae, and tubercle bacillus. Table I indicates the 
various therapeutic measures and their relationship to cyanosis. 

Case 2. — Male, 3 years of age, with bilateral cervical adenitis; blood culture positive 
for hemolytic streptococci, likewise pus evacuated from incised swelling on ankle; pneumococci 
obtained on incision of both eardrums. The relatively large dose of sulfanilamide required 
to produce cyanosis is shown in Table I together with other therapy employed. 

Case 3.— Male, 31 years of age, with sinusitis; culture of exudate from punctured 
antrum positive for hemolytic streptococci. Cyanosis and dyspnea appeared within ei e t 
hours of first dose of sulfanilamide (1.2 grams) and one hour after the second dose. 0xv o cn 
therapy did not relieve the cyanosis until the drug was discontinued. The cyanosis c ear 
completely with oxygen forty-four hours after the last dose of sulfanilamide. Other therai. 
is given in Table I. 

Case 4. — Male, aged ZVi years, with pneumonia with left empyema; thoracentesis )kl 
greenish pus containing hemolytic streptococci ; excoriating serosanguineous nasal di.c i 3 n 
on culture revealed C. diphtlieriae (antitoxin administered) ; no further evidence of dip 11 ie 
involvement. After 19.2 grams of sulfanilamide, cyanosis was evident. Coincidents 
spiratory embarrassment was greater than could be attributed to the pulmonary disease, 
oxygen tent did not relieve the cyanosis. The course of treatment is given in 5 able 

♦From the Departments of Medicine and Pediatrics, New York Post-Graduate 
School and Hospital. 

Received for publication, Oct. 8, 1937. 
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CHEMICAL DISCUSSION 


In these patients, spectroscopic examination of the blood showed that the 
abnormal appearance of the specimens was associated with an absorption hand 
in the red part of the spectrum. When the blood was diluted just enough 
to allow for the passage of light, this band divided the red-orange field into 
two parts occurring roughly in the ratio of 55:45, the line being slightly 
nearer the yellow end. On speetrometrie measurement the density center 
of the absorption band, which was not sharply defined, was located at 631 
millimicrons. This is the position given for methemoglobin by Bodansky. 1 
Since Koch 2 places this band at 631 and Haurowitz 3 at 625 millimicrons, the 
spectrometer was recalibrated by means of emission spectra and the position 
of the absorption bands of oxy-, carboxy-, met-, and sulf-hemoglobin verified. 


Since at the time of our observations (January, 1937) the only abnormal 
pigment associated with sulfanilamide therapy was sulfliemoglobin, particular 
care was taken to ascertain the nature of the pigment encountered in our pa- 
tients. That it was not sulfliemoglobin was demonstrated in several ways. 
Not only was the latter available for comparative study in a patient who had 
taken large and oft-repeated doses of acetanilide, but it was also prepared in 
the laboratory. Among the various bright lines used for calibrating the 
spectrometer was the broad band in the red given by calcium. This extends 
from 618 to 626 millimicrons which, in our hands, is precisely the position of 
the absorption spectrum of sulfhemoglobin. In recent investigations, Paton 
and Baton 4 report 615 to 628 millimicrons. According to Kalin and Good- 
ridge, 5 the characteristic range is from 610 to 625 millimicrons; Jean Prevot 0 
located it at 610-620, Haurowitz 3 at 617 millimicrons. When this pigment was 
observed in a hand spectroscope under such conditions of dilution that only 
red and orange could be seen, the line divided the field into distinctly uneven 
parts, roughly in the ratio of 70 :30, the narrower including the orange. Ad- 
dition of ammonia or dilute ammonium sulfide did not affect the band pro- 
duced by sulfhemoglobin, whereas it caused the disappearance of the band 
associated with sulfanilamide therapy. Likewise, 1 per cent solution of potas- 
sium cyanide caused the immediate disappearance of the line ascribed to niet- 
hemoglobin, whereas it only slightly affected the sulfur derivative. Passage 
of illuminating gas through solutions containing sulfhemoglobin shifted the 
absorption band from 615 to 631 (maximum 622) to 611 to 624 (maximum 
617) millimicrons. Clarke and Hurtley 7 regarded this shift as evidence of a 
new compound, carboxysulfhemoglobin, and recorded the change in position 
of the absorption band as from 610-625 to 605-620 millimicrons. The lhm 
obtained with the pigment responsible for the cyanosis following sulfanilamn e 


therapy disappeared on treatment with illuminating gas. 

The response to illuminating gas is disconcerting since stability to caibou 
monoxide is regarded as one of the primary characteristics of the pig| ne 
Nevertheless, dilution with water also caused the absorption band to disap 
pear. Furthermore, the methemoglobin did not persist in the unhemo J ze ^ 
sample, but slowly reverted to normal blood pigment. This was evidence no 
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only by a change m the speetioscopie findings but also by disappearance of 
the typical “dntj” coloi of the blood sample Because ot this fading of the 
eharactenstie band, the speetioscopie examination of the blood was earned 
out immediately In tluee of oui eases the absoiptiou band -vanished com- 
pletely within peuods vaiymg from five to fifty minutes once a suitable con 
eentiation foi observation had been achieved Excessive dilution was accom- 
panied by fading vv itliin a few seconds Addition of a few drops of the sample 
restored the band only to have it disappeai again, though mole slowly 111 
one instance, the absoiptiou band persisted overnight This behavior was 
noted by a vaned group of curious observeis who, without mstiuetion or as- 
sistance, were ashed to deseube what thei saw in the speettoscope 

The instability of metheinoglobin is by no means a new idea According 
to Stadie 8 “methemoglobin disappears fiom the circulation with great lapid- 
itv whether it is mtioduced by injection of methemoglobin or foimed within 
the enculation by the action of chemicals 01 of pneumococci ” Harrop and 
■Wateifield 9 noted the “gicat instability of this pigment m the blood stieam” 
and stated that “unless it is piodueed veil lapidlj it is destioyed befoie it is 
foimed m appieeiable amounts ” 

It should be emphasized that we have examined specti oscopically many 
specimens of blood fiom patients on sulfanilamide theiapy who were slightly 
cyanotic without detecting abnoimal pigment frequently, less than thirty 
seconds elapsed from withdiawal of the blood to its dilution and examination 
A few samples were tested without dilution bv allowing a diop of blood to fill 
a thm wedge shaped chamber formed by holding two micioscope slides to- 
gether with a wile clip, a fiagment of bioken slide sepaiatmg them at one 
end, the hand specti oseope was applied to that pait of the wedge which 
blotted out all but the led oiangc part of the spectrum 

Although it is probable that ns little as 5 per cent satuiation of the blood 
with methemoglobin will suffice foi visual detection of darkening of the speei 
men, much iaiger concwiti ations aie required foi obseivation and measuie 
raent of its absoiptiou band Aeeoidmg to Kobert (1902, eited by Peters and 
Van Slylte 10 ) oidnmy speetioscopie examination is uncertain when less than 
25 per cent of the blood pigment is m the foirn of methemoglobin Bloern, 11 
m carefully eontiolled experiments, aseei tamed that the lower limit of de 
tectabihty foi methemoglobin w as 0 3 gm per 100 c e of blood when diluted 
1 5 and observed thiough tubes of 1 inch boie against a 60 watt frosted bulb 
Hensley and Ross 12 found 0 4 to 0 9 gm pet 100 c c to give a very faint band , 
over 2 gm of methemoglobin were required to obtain an absorption band 
designated as “one plus ” 

Although eailiei investigators consistently repotted sulfhemoglobni mole 
lccent papeis demonstrate the piesenee of methemoglobin The liteiatme 
lepeatedly warns against the eoncuuent use of sulfates and sulfanilamide 
Present evidence, howevei, is wholly inadequate to demonstiate tint sulf- 
hemoglobm is formed from sulfates oi, for that mattei, fiom sulfanilamide 
Both compounds contain oxidized sulfur, wheieas sulfhemoglobm is known 
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to be produced only in the presence of reduced sulfur. In the hemoglobin 
derivative the sulfur is negative ; in these therapeutic agents sulfur functions 
as a positive element. As far as is known, sulfates are absorbed and excreted 
unchanged by the kidneys. Sulfanilamide as such has been shown to occur 
in ui’ine. 

Sulfhemoglobin is not even produced, ordinarily, by inhaling hydrogen 
sulfide because of the rapid oxidation to sulfate in the blood stream. Yet 
sulfhemoglobin is promptly formed when only traces of hydrogen sulfide are 
available once the normal blood pigment has been altered (presumably to 
methemoglobin) by certain drugs which are chemically related to aniline. A 
single large dose of acetanilide, for instance, may suffice to produce methenio- 
globin. Its continued use, however, leads to the formation of sulfhemoglobin, 
the necessary reduced sulfur being secured from the intestinal tract where 
hydrogen sulfide may have accumulated due to stasis or to an overabundance 
of sulfur-containing foods. A patient, therefore, who needs catharsis and fails 
to get it because of an interdiction against sulfates will still develop snlfliemo- 
globinemia provided the sulfanilamide “sensitizes” his blood pigment and bis 
diet contains sulfur capable of yielding hydrogen sulfide. 

It should be recognized that cyanosis associated with methemoglobinemia 
is temporary and responds promptly to withdrawal of the causative agent. 
Except in very mild cases, cyanosis occasioned by sulfhemoglobin persists for 
weeks since the pigment is extraordinarily stable both in the blood stream 
and in the laboratory. Although the cyanosis associated with sulfanilamide 
therapy may cause no clinical coneern so long as it is due to methemoglobin, 
the possibility of the development of sulfhemoglobinemia should not be ignored. 
Sulfhemoglobin (never methemoglobin in our experience) may be detected by 
spectroscopic examination of a transilluminated ear lobe. 

Because of the slight degree of cyanosis occurring in anemic patients with 
met- and sulf-hemoglobinemia, we wish to stress the warning sounded by 
Diseombe. 13 It is unusual for a patient with less than 5 gm. of hemoglobin 
per 100 e.c. of blood to become cyanotic. 14 This is regarded as the “threshold 
value” for the appearance of cyanosis. Since it is the absolute level of non- 
oxygenated hemoglobin which determines the presence or absence of cyanosis, 
sulfanilamide administration must be undertaken cautiously when the total 
hemoglobin concentration is low. If tbe erythrocyte count is normal and 
remains so (twice weekly checking is advisable), the appearance of definite 
cyanosis is a satisfactory signal for temporary cessation of the therapy. " 1 
anemic patients, however, this warning is lacking. Spectroscopic examination 
may not suffice to indicate danger. 

SUMMARY 

T. Cyanosis may exist as a result of sulfanilamide therapy without the 
presence of abnormal pigment being revealed by spectroscopic examination- 

2. The methemoglobin encountered in tbe cases described was highly mi 
stable, thus interfering with detection and quantitative determination. 
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3 The abnoimal pigment, although veiy unstable in vno, peisisted dui- 
mg os} gen admimshatiou but promptly disappeared upon discontinuance of 
the drug, 

4 Some of the properties of met and sulf hemoglobin are described 

conclusion 

The occurrence of cyanosis due to niethemoglobm m four cases is pre- 
sented as a specific eftect of sulfanilamide therapy 
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the plasma indiean may rise as high as 0.15 mg. per cent and Rosenberg 13 lias 
demonstrated an increase as high as 7.0 mg. per cent in the plasma from cases 
in renal insufficiency. 

In addition to the diagnostic and prognostic significance of hyperindi- 
canemia, it has been suspected that indican might play a role in the production 
of uremia. This was emphasized when Harrison, 14 Hewitt, 15 Bolliger and 
Earlam 7, 9 and others, 16 ' 19 pointed out that the diazo reaction of Andrewes 11 
occurred only in uremia, and Bolliger and Earlam 7 claimed that the diazo 
reaction might be due to or dependent upon the indiean content of plasma. 



Fig. 1. — Spectrophotometric absorption curves o f chromogen developed £ r °ni _ a U 
solution. A comparison of the curves obtained using blood plasma and urine snow 
three are identical. These curves were obtained with the recording speetropno 
the Color Measurement Laboratory of the Massachusetts Institute of Technology. 


The prognostic significance attached to the diazo reaction, therefore, nUo 
well be the same as that of hyperindicanemia. No great consistency, however, 
has been demonstrated in the results of past studies on indiean, and the dmz 
reaction has been thought by some to be due, not to indiean, but to such su 
stances as the cyclic amines and the aromatic oxyaeids. ^ 

In the light of such uncertainty it appeared that this subject ^ ese l Qus 
further consideration, and we, therefore, undertook to investigate the 
methods of indiean assay and the determination of the method mos re 
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Eailj in oui %\ oilc it was evident that Sh&ilitH method 20 was specific ioi 
the deteiJBination of mdiean m the blood, as oil as mine , 31 and was moie 
sensitive than the piocecluies moie commonly used Fuithei evidence foi 
tins lies m the identity of speetiophotometuc absoiption curves of mdiean 
m solution (see Fig 1 ) and of the chiomogen developed fiom blood plasma 
amt mme 

ShaiUt’s results while closer to the actual values tlian otheis, aie some 
what liiaeemate because of the use of cobalt sulfate (Co$ 0 < 7H«0) as a 
staudaid foi color companion Puitlieimme, the collection factoi used in 
the ongmal method could liaidlv give the desned atcuiacj Nonspecific 
variables, such as glucose, plav little or no pail m the development of the 
color, except wheie low values aie to be expected 

AH vvorfceis m tins field aie aw ate of the fact that pine mdiean itself is 
not readily available and that enois mav be (lei wed fiom the use of stand 
aids othei than nidi can Moreovei if the plasma mdiean values m renal 
iMuffteienc v ate to be of am stsntfieitnee one should haie a method sensitive 
enough to nieasui e the mdiean content m noimal individuals wheie the 
amounts have been shown to be small We hive been able to demolish ate 
that mdiean is a nounal constituent of blood pit sent even m ebsldicn as 
voting as tlu ee months of age 


METHODS 

Using the 12\el\n photnelettuc colonmetei — SI 1.11 lit \ method was em 
pi 03 ed, using an appiopnate filtei tiansimttmg the maximum amount of light 
at the wave length of 5,400 pg The choice of the filtei foi such a svstem was 
detei mined by the fact that the coloi developed has its maximum optical 
density at 5.400 pp, as shown bv the lecoi chug spec tiophotometiio absorption 
euives 

Foi pm poses of convenience the method emphned is piesented m buef 
The few changes that have been made liom the pjenedme as descubed 
ongmallj 23 weie necessitated foi ioloi measiii ement In the Bvehn photo- 
electric colorimeter 

Two cubic centimeters of plasma wcie diluted w itli 3 < c of distilled watei 
ami depiotemized b> precipitation with 5 ee of 25 pet tent tnchloiaietu 
acid To 5 ec of the cleat filtiate (the aliquot being equivalent to 1 e e of 
plasma) m a e alibi ated centi Huge tube vveie added 5 diops of a 1 pet cent 
solution of potassium persulfate and 0 5 e e of 1 per cent thymol m 95 per cent 
ethyl alcohol This was shaken, and 5 ec of 12 5 per cent triehlm acetic acid 
m concenti ated HC1 were added The solution was then coiked tin cited, and 
allowed to stand foi fifteen mmutes at 100 m tempei atm e T and then placed in 
a boiling watei bath foi twelve mmutes Aftei standing again at room tern* 
peiatme for tweuh five mmutes it nos centn fitted fot ten tn mute* T he 
supernatant fluid was caiefullv pipetted off, and the volume made up to 12 c c 
with glacial acetic acid On stnrnig a peifectly transparent coloi developed 
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Table I 


INDICAN 

-mg. % 


B.U.N. 
MG. % 


NONPROTEIN 
NITROGEN 
MG. % 


INTRAVENOUS 
P.S.P. % 


25 normals 


0.26 0.08-0.50 


14 cases with various dis- 

0.38 

0.21-0.90 

16 

11-28 

33 29-37 

— _ . 

0 

eases without nephritis 








13 hypertensives without 

0.32 

0.14-0.48 

12 

10-19 

_ 

62 50-S5 

0 

nephritis 








Nephrotic syndrome 

0.22 


29 


41 

50 

0 

Nephrotic syndrome 

0.86 


25 


39 

20 

0 


1.14 


32 


- 

15 

0 

Nephrosis 

0.20 


12 


23 

75 

0 

Subacute nephritis 

1.24 


44 


65 

0 

0 

Subacute nephritis 

3.80 


80 


93 

0 



4.20 


123 


150 

0 



Twenty-Six Cases of Chronic Glomerulonephritis 



m.\sto iu:a otion 
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Table I— Cont’d 


Nine Cases of Chronic Vascular Nephritis 


CASE 

NO 

INDICAN 
ilG % 

BUN 
MQ % 

NP\ 
MG % 

INTBUENOUS 
PSP % 

PIAZO 

REACTION 

REMARKS 

3 2 

0 24 

13 

— 

35 

Negative 


33 

0 00 

44 

60 

3 

Negative 



11b 

48 

6b 

0 

Negative 


34 

0 9b 

16 

— 

- 

Negative 


35 

1 00 

33 

— 

20 

Negative 



1 04 

25 

— 

- 

Negative 



0 82 

42 

— 

- 

Negative 


3b 

124 

123 


- 

Negative 



1 80 

13G 

141 

0 

Positive 

Died 

37 

140 

33 

- 

10 

Negative 

Died 

38 

1 GO 

91 

119 

0 

Positive 

Died 

39 

140 

81 

— 

2 

Negativ e 



2 60 

95 

— 

0 

Positive 



2 38 

105 

- 

0 

Positive 


40 

180 

bl 

— 

0 

Positive 

Died 


Eight Cases With Chronic Vascular Nephritis and Cardiac Decompensation 


41 

0 20 

15 



Negativ e 

Heart compensated 

42 

0 3b 

61 

- 

5 

Negative 

Decompensated 

43 

0 40 

11 

- 

05 

Negative 


44 

0G2 

25 


15 

Negative 

Decompensation slight 

45 

0 74 

— 

94 


Negative 

Cerebral hemorrhage 


124 

127 

151 

— 

Negative 

Died 

46 

0 74 

25 

- 

28 

Negative 

Uncontrolled diabetes 

47 

1 0(3 

82 

110 

0 

Negative 

Decompensated 


2 1G 

12b 

133 

0 

Positive 

Died 

48 

180 

72 

- 

0 

Positive 



120 

50 

- 

5 

Negative 



Sit Cases With Othei Penal Pathology 


49 

0 48 

37 


0 5b 

2b 

50 

0 34 

18 

51 

100 



ObO 

- 


0 3b 

- 

52 

0 74 

- 


0 80 

- 

53 

1 50 

59 


1 bO 

04 

54 

0 56 

71 


0 90 

36 


0 34 

15 


50 

lo 

Negative 


- 

Negative 



Negative 

72 

- 

Negative 

41 

- 

Negative 

34 

- 

Negative 

4b 

- 

Negative 

54 

- 

Negative 

7b 

- 

Positive 

- 

0 

Positive 

82 

5 

Negative 

bO 

10 

Negative 

3b 

32 

Negative 


Hydronephrosis 
Cancer of the prostate 
with acute retention 
Enlarged prostate with 
acute retention relieved 
by operation 
Left nephrectomy and 
right pyelonephritis 
Pyclonephrosis in remain 
ing kidney and cardiac 
decompensation 
Acute cholecystitis and 
question of hepato 
renal syndrome 


Tiie solution w as tiansfened to standaid Evelyn colonmeter tube and 
placed m the eolounietei using a filter (Coining glass) tiansmitting between 
5,200 pp and 5,700 pp, with its maximum tiansmission at 5, -400 pp Readmgs 
weie made fioni the gahanometei (1 min to 0 027 micioamperes) when the 
maximum deviation of the string had occimed The lesult was lead dneetly 
m milligiams per cent fioin a calibiatxon curve pieviously obtained by plot- 
ting the galvanometer deflections from a seues of known amounts of indican* 

•Indlcm was obtained from E Merck Darmstadt, Germany, and from Dr Fraenkel 
and Dr Landau, Berlin, Germany 
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used as standards, the amounts varying between 0.1 mg. per cent and G.O nig. 
per cent. The calibration curve obtained is shown in Fig. 2, the galvanometer 
readings (Cl) being plotted against milligrams indican per 100 e.e. of blood. 
This curve when plotted on semilogarithmic paper is a straight line, hence the 
value of X (milligrams indican) can be calculated by the following formula: 

(2 - lo<>- G1 

X = v ■ x 100 where K 2 = 15.2, 

1V2 

provided the various volumes stated in the method are adhered to. 

The patients studied comprised a large group from the Renal Vascular 
Clinic of the Peter Bent Brigham Hospital. All the patients had been under 
observation for long periods of time and their status was well known. The 
patients who were in a more advanced stage of their disease or in a critical 
condition, were for the most part from the wards of the hospital and in some 
cases the diagnosis was confirmed by postmortem examination. 



Fig. 2. — Calibration curve for the determination of indican in blood plasma in minlgia"' 3 
Pei* cent (aliquot of indican solution equivalent to 2 c.c. blood plasma). 


RESULTS 

One hundred and six patients were studied with 164 determinations of 
the plasma indican content. The majority of the patients excluding 25 noi- 
mals, used as controls, liad parallel determinations of blood urea nitrogen 01 
nonprotein nitrogen, phenolsulplionephthalein excretion, and diazo reaction m 
addition to the assay of the plasma indican, for purposes of correlation. The 
results are condensed in Table I. 

The 25 nonnals showed an average plasma indican of 0.26 mg. P el cel ^' 
with a range from 0.08 mg. per cent to 0.50 mg. per cent, which is consider . 
higher than values that have been usually quoted, confirming Sliarlit s c °n 
tention that the plasma indican content is higher than commonly assume 
In 14 cases with miscellaneous disease including syphilis, pernicious ane " 
cirrhosis of the liver, bronchopneumonia, gastric ulcer, nonspecific en | e j^' 
uncontrolled diabetes, cancer of the liver, and one ease of subarachnoid > ei 
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onhage, the a\eiage mts 038 mg per cent, %\ith a range txom 021 mg per 
eeufc to 0 90 mg per cent The highest mdicnus in this group were m a patient 
with untie ited peimuous ancmii and in a moribund mm luth caiunoma of 
the Ii\ ci In these cases the plasma m die an \\ as 0 60 mg pei cent and 0 90 
mg pei cent, respectively All of these patients had normal blood urea intro 
gen values, except one with subarachnoid hemorrhage whose BUN was 28 
mg per cent, eunouslj his mdican vas within normal limits None of these 
patients had a positive diazo reaction 

Anothei gioup of 13 cases of ’vascular hypertension showed a plasma 
mdican aveiage of 0 32 mg per cent, an aveiage blood tuea nitrogen of 12 mg 
per cent, a P S P excretion of 62 pei cent, and negative diazo reactions 

The most interesting gioup consisted of 43 cases of nephritis of \aiious 
types as shown m Table I In this group it will be noted that the plasma 
mdican is elevated abo\e noimal limits oi above the values found ui the 
various unrelated diseases when theie is also some elevation of the blood uiea 



*!£ 3— figure shoeing the relationship of BUN milligrams per cent to mdican milligrams 

per cent 

mtiogen aud some nnpaiinieut of the pheiiolsulphoneplithalein eicietion The 
lowest value of the plasma tndiean was 014 mg pei cent and 4 cases with 
■values above 40 mg pel cent the highest detci imitation being 4 4S mg pel 
cent 

In piaetieallj all the cases with an meietsed blood uiea mtiogen tile 
plasma mdican was elevated, although there is no direct relationship as shown 
m Fig 3 Similaily, the increase in the plasma mdican was usually associated 
with an impaned phenolsuJphonephthalein evolution, but heie the relationship 
was even less definite, due mainly to the mheieut eitots associated with 
plienolsiilphonephth alem studies 

Another point of impoitance is tint all patients with a plasma indican of 
ovei 150 lug pei cent exhibited a positive ilia/o leachon ami that 10 of Ifi 
patients witlt such a positive reaction died, while the nthet six aie all in a 
cutical state with a pool piognostie outlook 

In repaid to sjmptnmatnlogv we could find no definite condition he 
tween the onset of nausea vomiting musenhi tnitihmg, convulsions oi conn, 
and the use m the hloocl iiulican 
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In a study of 6 patients with kidney involvement other than nephritis, 
the plasma indican was elevated when there were other signs of retention of 
metabolic products, but once the condition was relieved by surgery or other 
treatment, the indican level decreased to normal along with the return of 
adequate renal function. 

Similarly, in another group of eases with chronic vascular nephritis com- 
plicated with cardiac decompensation it was found that when renal insuffi- 
ciency existed the blood indican was elevated to moderately high levels. With 
restoration of cardiac compensation, the blood indican decreased to a level 
consistent with the degree of renal insufficiency. In one of these cases the 
diazo reaction became negative. 

The fact that the diazo reaction, as performed by Hewitt, 13 was positive 
in those cases with an inclican content above 1.50 mg. per cent was interesting 
and suggestive. It has been said that the diazo reaction is due to or dependent 
on the indican content of blood. To check this we made known solutions of 
indican in distilled water and in blood plasma in concentrations of 0.2 mg. 
per cent to 3.0 mg. per cent. The diazo reaction in these dilutions became 
positive at 1.5 mg. per cent. The pink color in this dilution was just per- 
ceptible and did not persist, but in a concentration of 1.8 mg. per cent the 
color was less fleeting and at 2.0 mg. per cent the color persisted for a definite 
interval. 

We then submitted solutions of indican, indican in blood plasma, alcoholic 
extracts of urine and blood plasma in which the indican content was known 
to be high, also to the diazo reactions and secured spectrophotometrie curves 
which definitely demonstrated that the colors developed wei’e similar. It is 
difficult to obtain a satisfactory absorption curve of the diazo reaction in a 
sample where the reaction is not pronounced and also fades rapidly, hut m 
those with an extremely high indican and consequently a more persistent 
diazo reaction, the absorption curves leave little doubt as to the similarity of 
the curves obtained to those in which known indican was added. From this 
we conclude that the development of color in the diazo reaction is dependent 
upon an increased indican content of the blood plasma of patients. 


DISCUSSION 


In the past numerous investigators have suggested that the determination 
of indican in blood was an excellent test of renal insufficiency and, in inan - 
cases, a more reliable index than blood urea nitrogen or nonprotein nitio 
gen. Interpretation of our data does not allow such a sweeping statement. 
Indican is increased in the blood of patients with renal insufficiency, but i 
is associated usually with an elevation of the blood urea nitrogen an a 
decreased phenolsulphonephthalein excretion. In a certain group of cases 
where extrarenal factors have given rise to renal impairment, the indican 
temporarily increased, but with improvement in the patient, the iudican 
turns to a lower level as do the other retained metabolic products, sue as 
urea nitrogen. From the data obtained it appears that an elevation of bn IC ‘” 
above a level of 0.50 mg. per cent may be taken as an indication of rerni 
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insufficiency However, the determination of indicau adds little if anything* 
to the study of these patients fiom a diagnostic point of view 

The diazo reaction has already been set foith as a prognostic test m 
nephritis by othei woikeis, and when positive, it is geneially accepted that 
the prognosis is pool and in most cases fatal In oiu limited experience this 
fact has been con filmed since 10 of 16 patients with a positive diazo leaetion, 
at the time of writing aie dead, and the othei s aie all m a cutical condition 
with a poor prognostic outlook The majoutv of o\u cases had the positive 
leaetion only ovei a lelatively short peiiod of time, but inie cases of chiomc 
glonieruloueplnxtis have been repoited where the positive diazo reaction has 
been noted ovei a long peiiod of months 18 10 

In oui experiments spectiophotometnc analysis demonstiated that the 
clnomogen of the diazo reaction on plasma of patients with a high plasma 
mdieau was identical with the cmves obtained on puie solutions of mdican 
made up to those concentrations which exist m the blood of memic patients 
This seems to be conclusive pi oof that the diazo leaetion is dependent on a 
high plasma mdican Fmfhei it has been demonstiated that this level must 
be 15 mg per cent or lughei befoic a positive leaetion is noted 

If these conclusions aie couect the diazo leaetion, bv leason of its sun 
plicity, becomes the piactical clinical test of choice foi it both indicates that 
the plasma mdican is elevated to at least tlnee times the noimal range and 
that a fatal termination mav be expected in a i datively short peiiocl of time 
It lias not been possible to demonstrate a definite correlation between an 
mciease of the plasma mdican and the svmptomatologv of uiemia, and it is 
felt that mdican is piobabh not a toxic substance This statement seems 
justified since Eailam and BoIIigei 9 have shown that the piesence of mdican 
m the plasma of dogs suffering from renal insufficiency, m amounts several 
times gieatei than the highest vet lecoided in fatal (uiemic) eases, caused 
no untow aid effects whatevei 


conci usions 

A reliable method foi mdican deteimmations has been adapted to a photo 
electne coloumetei, thus obviating the constant use of mdican as a standaid 
and removing the inherent enois of oidmaiy color compaiison colonmetiy 
Indican, a noimal constituent of blood, is elevated m eases with renal 
insufficiency which also exhibit a retention of nitiogenous products and an 
unpaired phenolsulplioneplithalem excretion 

The diazo leaetion is due to the piesence of mdican and becomes positive 
when the level of the lattei reaches 15 mg pel cent and is a moie useful 
piactical test than mdican assav in lenal insufficiency because of the ease of 
determination and the prognostic impoit that it conveys 

Theie appears to be no definite con elation between the sv mptomatology 
of uremia and the laised plasma mdican 

The author wishes to acknowledge a debt of gratitude to Pr J P O Hare for his 
advice and criticism in the preparation of this paper 
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TRANSIENT ELECTROCARDIOGRAPHIC CHANGES NOTED DURING 
ATTACKS OP ANGINA PECTORIS WITH REPORT OP A CASE* 


Herm vn II Sh \piro, M D , lnd Leo A Smith, 'M D , Ramson, Wis 


T HE oi>portumt} T of obtaining an elcctiocaidiogiam timing the acute phase 
of an anginal seiznie does not often piesent itself Poi obvious leasons, 
one hesitates to induce an attach of angina pectous simp!} foi the puipose of 
seeming such a leeoid .and consequent!} the lifciatuie contains lelatneh few 
lepoits dealing with such phenomena, paitieulailj cases m which svphihtic 
aoititis and coionaiv thiombosis can he definitely niled out The changes m 
the electiocaidiogiam, although tiausient, aie so sinking and m general so 
consistent as to be of consideiable clinical mtei esf The eases which have been 
leported to the piesent tune deal almost entneh with alterations m the 
standaid limb leads, and so fai as we ha\e been able to find none include a 
stud} of the chest lead In the case pieseuted heie all four leads wete obtained 
befoie, dunug, and aftei the anginal seizme thus peiraittmg a study of the 
changes oeeumng m the chest lead as well as in the tin ee standaid leads 

The changes which lme been commonh iepoited lc in uneompheated 
angina pectons tiacmgs consist of deMation of the RS T segment and altera 
tion m the amplitude and dneetion of the T waves In the obseivations of 
Fell and Siegel 2 the most outstanding finding was a definite depression of the 
KS T segment in Leads I and III with a piompt utinu to its previous status 
after cessation of the pain Patkmson and Bedfoid , 4 in the stud} of the 
cases, noted depzession of the RS T segment and deci eased amplitude oi in 
version of the T waves in one 01 two leads followed b} almost complete dis 
appeal anee of these changes aftei the seizuie hacl passed off Blow and 
Holman 4 find that the most impoitant electiocaidiogiapluc changes consisted 
of “alteiation in the teiimnal deflections ” 

else msToiu 

C M , i white male, aged 4*' vears was admitted to the "Wisconsin General Hospital on 
November 2, 1930 complaining of pain bpm at h the lmavf hone ’ He dated (lie on et of tlu* 
<ondition to five um ago uheu lu was ■ailknlv ‘•eized with an ittack of '■ubaternal pa»n 
epigastric discomfort, ami nau^ei coming on about onohilf hour after shoveling snow Belch 
,n g of gas a short while later nlieved Ins nip tom* cntireh Similar epicnl s occurred 
intermittently until three mouths previous to admission, since which time tlie svmptonis had 
become more severe and moie frequent, coming on after the slightest exertion, u^u dlv aeeoui 
pameil b} vomiting, d}sphagn, palpitation, and d}«pnea Laryngo«cop} , ehe«t, gall bladder, 
and stomach \ raj studies repeated at intervals had been negative The pa^t medical lustorv 
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revealed the occurrence of measles, tonsillitis, mumps, smallpox, influenza, whooping cougli 
pneumonia, and pleurisy in early life. The family history was interesting in that his mother 
died at the age of 58, with a condition similar to that of the patient. 

To physical examination the patient showed slight tortuosity of the retinal vessels and 
moderate peripheral sclerosis. The pulse was regular at a rate of 72. The blood pressure 
was 122/70. There was no cardiac enlargement on percussion. The heart sounds were of 
fairly good quality at all areas and no murmurs were heard. The lungs and abdomen no re 
negative, and there was no edema of the extremities. 

The results of the routine laboratory studies were within normal limits. X-ray examina- 
tion of the esophagus and gastrointestinal tract revealed no abnormalities. Orthodiascopic 
studies showed the heart to be within normal limits as to size and shape. 

On November 9 the patient rvas sent to the cardiology department for an electrocardio- 
gram. The exertion incident to the trip to the laboratory precipitated an anginal attack 
during which the electrocardiogram, a portion of which is reproduced in Fig. 1, was recorded. 



The complete record showed two ventricular extrasystoles in Lead I, followed by sinoaurbu a 
block with auriculoventrieular nodal escape. The dominant rhythm was a sinus arrltj tlinua a 
a rate of 75 to 90. There was a large Q„ depression of the RS-T segments in 
II, elevation of the ES-T segment in Lead IV, and a diphasic T, and T 


Leads I and 


From the standpoint of scientific interest it was felt desirable to obtain a sertes 


tracings before, during, and after such an attack, in an attempt to determine 
changes could be consistently reproduced. With the permission and cooperation 
such a series was obtained two days later. The initial control electrocardiogram 


of 


whether the - 0 


of the patient 
taken hW' 


the patient symptomless is shown in Fig. 2.1. It will be noted that this tracing 


exhibited a 


deep Q 3 , slight depression of the ES-T segment in Lead I, and slight elevation 


of the IiST 


segment in Lead HI. T, and T, were almost fiat, and T, was normally inverte • ^ ^ 

changes will be recognized as characteristic of coronary sclerosis. The patient was 10 ' 

to walk up a short flight of stairs, an exercise which he had found almost invaria^j ^ 
cipitated attacks of substernal pain. During the seizure which followed, the tracrno - ^ 
in Fig. 2 B was recorded. On this occasion there was a marked sinus arrhythmia nr t a 
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\aiying ftosa 45 to 90 The BS T segment became more definite!) depi es«ed in Lead I and 
elevated in Lead IV T* and T, became dipln<*ic and somewhat increised in imphtude, T, 
deeply inverted, and T, diphasic but chief!) upright Five minutes later the symptoms had 
complete!) disappeaied uni the electioeardiogiam taken at this time, shown m Fig 2C, to 
voided almost complete icturn to the preangmal status, with the exception of vci) slight in 
umoa of T, and a slight mortise in the amplitude of T and T 3 



DISCUSSION 

The changes ■seen in the clectiocauliogiain during a seizin e of typical 
angina pictom aie locogm/ed as being piactiealty idontic.il with those en 
counteied following acute eoionait occlusion, diffcnng only m the point of 
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duration. In the case presented this was further borne out by the changes 
in the chest lead characterized by the deviation of the ES-T segment and a 
tendency for the T-wave to turn upright. This lends further support to the 
now generally accepted view that the symptoms of coronary insufficiency are 
due primarily to myocardial ischemia of a transient nature in angina pectoris 
and of considerable duration following coronary occlusion. 

SUMMARY 

A case is presented in which electrocardiograms were taken before, dur- 
ing, and immediately following an attack of typical angina pectoris. The chest 
lead was taken in addition to the three standard limb leads, and the changes 
in the tracing taken during the attack were characteristic of acute coronary 
occlusion with the exception of their transitory nature. 
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THE PARTITION OP NITROGEN IN CANINE GASTRIC JUICE 


S. A. Komarov, M.D., Ph.D., Montreal, Canada 


T HE partition of nitrogen in the gastric juice has been the subject of U1UC 1 
controversy. Rosemann (1927) and Carlson (1915, 1919) maintain that 
practically all the organic solids of the gastric juice are represented by P 10 
teins (Carlson) or “a protein-like body’ 7 (Rosemann). This view was share 
by Dienst as recently as 1931. On the other hand, it has been asserted t ia 
the gastric juice, or rather the gastric contents, in normal persons and 111 
various clinical cases contain considerable amounts of nonprotein nitiMA 
ranging from 16 to 200 mg. per cent (Polland, Roberts, and Bloomfield, 1 - > 
Martin, 1931; Miellce, 1932; Baltzer, 1934; Burger, nartfall, and Witts, 1 ^ 
Diehl, 1936). The amount of nonprotein nitrogen in the gastric juice ^ 
found to be greatly increased in cases of achylia gastrica, or carcinoma, a ^ 
particularly of nephritis accompanied by retention of nitrogen. Ammonia v 
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early recognized to be a normal constituent of gastric juice, forming a con- 
siderable part of the total nitrogen content of the secretion (Neueki, Pavlov, 
and Zaleski, 1898). This finding was later confirmed by many other investi- 
gators (Salaskin, 1898, 1902; Carlson, 1913; fio&eiiiaini, 1927; Martin, etc.). 
It has been shown that the gastric juice contains a small quantity of urea 
(Martin, 1931; Komarov, 1931), Mielke regards all the uoiiprotew nitrogen 
of the gastric juice as urea, although his opinion was not substantiated by 
any experimental evidence The presence of creatine bodies, uric acid, adenosin 
phosphoric acid, and amino nitrogen has been postulated by many investiga- 
tors (Toni and MarciaU, 1928; L. Martin ; Baltzev; Diehl), but none of the 
substances belonging to this group was isolated from the gastric juice and 
identified chemically. 

It should be mentioned that only one investigation — that of Eosemauu 
(1927) — has been carried out on a large scale and with really pure gastric 
juice (obtained by sham-feeding from a dog with a gastric fistula and 
esophagotomy). Ro&emann found that the organic matter in gastric juice 
consists practically entirely of a proteinlike body, the remainder being so 
minute in amount that it is not even worthy of mention. It should be noted 
that in all the studies in which large percentages of nonprotein nitrogen have 
been reported, the methods of routine blood analysis had been applied to the 
human gastric contents, the samples having been obtained from fasting sub- 
jects, sometimes without stimulation but more often after the injection of 
histamine, under normal or pathologic conditions. The wide divergences in 
the analytical results obtained even in the course of one and the same investi- 
gation (cf , for example, the work of Martin and of Mielke) are in all prob- 
ability largely due to contamination with saliva, bile, or intestinal juice, all 
of which are known to contain large amounts of nonprotein nitrogen (for 
references, see Babkin, 1928). In the opinion of the writer the discrepancies 
might also be attributable to the inadequacy of the methods used. The pro- 
teins of the gastric juice are entirely different from the proteins of the blood 
(Webster and Komarov, 3932) and, therefore, it is questionable whether the 
methods used in blood analysis are suitable for the determination of nonpro- 
tein nitrogen in the gastric .mice. 

The main purpose in the present investigation was to study the efficacy 
of some of the common protein precipitant* when applied to the proteins of 
the gastric juice, with the object of developing a convenient and yet reliable 
method for routine determinations of nonprotoin nitrogen in gastric secretion 
Among the methods tested, particular attention has been paid to the standard 
methods employed in blood analysis. 

The partition of nitrogen in gastric juice was also studied. Jt was re- 
cently shown by the writer that pure canine gastric juice contains a number 
of physiologically active substances belonging to the group of nitrogenous 
bases (vitamin B, histamine, and guanidine-like bodies). Fractionation of 
these substances was effected mostly by the Ko«sel and TCntseher method, 
somewhat modified (Komarov. 1934. 1930), For this reason in our analysis 
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special emphasis lias been placed on the nitrogenous bases of gastric juice 
and the distribution of nitrogen among the various fractions resulting when 
the method of Kossel and Kutscher is applied to the gastric juice. 


METHODS 


Gastric J nice. — The gastric juice employed in this study was obtained, in 
response to sham-feeding or subcutaneous injection of histamine dichloride 
(0.05 mg. per kg. body weight), from dogs with a gastric fistula and 
esophagotomy. Whenever there was the slightest suspicion that the secretion 
had been contaminated with food residues, blood or intestinal juices, the pres- 
ence of the last-mentioned being indicated by the appearance of bile, the 
samples were discarded. Samples of clear gastric juice were collected at 
fifteen-minute intervals, immediate!}” filtered and analyzed. In order that the 
effect of autodigestion might be observed, some samples of juice were allowed 
to stand for varying periods of time at room temperature or in the incubator 
at 38° C. 


Protein-Free Filtrates From Gastric Juice. — The efficacy of the following 
procedures in precipitating the proteins of gastric juice was studied. 

1. Precipitation With Acetone. — To the acid gastric juice (acidity about 
150 m.eq. per liter), two volumes of acetone were added. Usually this was 
carried out in 15 e.c. centrifuge tubes, containing 10 c.e. of acetone, into which 
5 c.c. of gastric juice was poured, the two liquids being thoroughly mixed. 
The tubes were corked and allowed to stand overnight. After the mixture 
had been centrifuged, the supernatant liquid was decanted and rapidly filtered 
through cotton wool. Allowance was made for the change in volume due to the 
volatility of acetone and the contraction which takes place when acetone is 
mixed with water. Sometimes it was found more convenient to filter the 
supernatant liquid into a 25 c.e. measuring flask, and to wash the precipitate 
on the centrifuge twice with 5 c.c. of 66 per cent acetone saturated with had 
The two modifications gave identical results. 

2. Coagulation hij Heat. — Five or 10 c.c. of gastric juice was placed in a 
15 c.c. graduated centrifuge tube, loosely” corked with a rubber stopper, ami 
the tube was then immersed in a boiling water-bath. Complete coagulation 
usually occurred within two minutes, after which the tubes were immediately 
cooled under running water. The precipitate was removed either by centtifu^ 
ing or by filtering. In order to ensure complete coagulation, the acidity 0 
the gastric juice required to be about 150 m.eq. per liter. 

3. Precipitation With Trichloracetic Acid. — Several procedures imohuv 


the use of trichloracetic acid have been studied. 

(a) Five cubic centimeters of gastric juice were mixed with o c.c. ^ 
per cent trichloracetic acid in a 15 e.c. graduated centrifuge tube. The u ^ 
loosely corked with a rubber stopper, was immersed in a water-bath at ^ 
for five minutes, and then immediately” cooled under running water, fhe p ^ 
cipitate was separated by centrifuging, and the supernatant fluid fi ter 
This procedure was soon found to be one of the most reliable. 
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The follow mg pioceduies based on the use of tnchloi acetic acid were also 
studied, although thej weie soon found to be unieliable 

(b) Five cubic eentimeteis of 15 pei cent tuchloi acetic acid weie mixed 
with 5 c c of gastne juice and allowed to stand overnight at loom tempexatiue 
In all cases only a veij faint opalescence could be observed 

(c) The gastne juice was first neutialized with 0 2 N NaOH, the necessary 
amount of the lattei having been deteiimned previously by titiation against 
methyl led To 5 cc of neutialized gastne juice, 5 cc of 15 pei cent tn 
chloi acetic acid was added, and the mixture allowed to stand overnight Bv 
this method some piotem was alwavs pieeipitated, but the piecipitation was 
never complete 

(d) The gastne jiuce was neutialized with NaOH mixed with tnehloi 
acetic acid as m procedme (c), and the nuxtme was finally subjected to 
heating at 80° C foi the minutes Moie piotem was precipitated than by 
pioceduie (c), but the piecipitation was never complete 

4 A Modification of SomogyPs Pioceduie — Five oi 10 e e of gastric 
3 mce was placed m a 25 c c measunng flask , Ice of 10 pei cent ZuSO* 7H„0 
and 2 drops of 05 pei cent phenolphthalein weie then added 05 N NaOH 
was next added, until the imxtuie became slightly pink aftei which 0 1 N HC1 
was added diop by diop (fiom 1 to 3 di ops wsualh being required), until 
the supernatant fluid became coloidess while the piecipitate still lemained 
slightly pinkish The volume was made up by the addition of distilled watei 
Pilhation was earned out iminediatelv oi the next day 

5 Tungstic Acid Precipitation — In the piesent study all attempts to 
utilize tungstic acid foi quantitative precipitation of the piotems of the gastne 
juice weie unsuccessful 

(a) Pi capitation at pH 6 — In accordance with the principles of the ongi 
nal Fohn Wu method tins was earned out as follows 5 oi 10 cc of gastne 
puce weie neutralized with 02 N NaOH, Ice of 10 per cent sodium tiuxg 
state, and the amount of % N H-SO^ necessaiy to adjust the leaction to pH 
6 0, were added In no case was am piecipitation obsei ved when puie, fleshly 
secieted gastne juice was tieated in this way 

(b) Piecipitation at pH 3 5 — This was earned out exactly as suggested 
bv Alai tin (1931) 

(e) Pi capitation at pH < 1 0 — It was observed that an increasing amount 
of nitrogen was precipitated from gastne juice by means of tungstic acid as 
the acidity of the medium was mei eased The mtiogen content of the fiJtiates 
w as lowest w hen the following pi oeedure was employed To 5 e e of gastne 
juice 1 c c of 10 pei cent sodium tungstate and 1 c c of 1 N snlfunc acid 
weie added No precipitation immediately oecuiied, some piecipitation took 
place aftei a few horns The mixtme was allowed to stand foi several days 
at 100 m temperatuie until no moie tuibidity appeared overnight m the super 
oataut fluid after centrifugalization The fllti ite was obt lined bv centnfug 
mg at high speed and then filteung 
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Partition of NiUogen m Gastric Juice — Some data (not hitherto reported) 
on tlie partition of mtiogen m gastnc juice were obtained in tlie course of 
pi evio us studies, dunng which several large samples of gastnc juice — amount- 
ing altogether- to nioie than 100 liters — were fiactionated by different methods 
(Komaiov, 1333, 1934, 1935, 1936) On the basis of these findings it is believed 
that the addition of two volumes of acetone to fleshly secreted gastric juice 
bungs about a complete piecipitation of the protein material The distnbu 
tion of nitrogen, both m the precipitates and tlie filtiates obtained by the use 
of acetone, was studied on several occasions and found to be remarkably con 
sistent The chemical propeities and the composition of the protein piecipitate 
have been described pieviously, the protein was found to be a mucoprotein 
haling much m common with the pepsin piepaiations described by Pekelharmg 
(Webster and Komaiov, 1932, Komaiov, 1935) The piesent papei affords an 
opportunity of describing our data concerning the paitition of mtiogen m 
the acetone filtiates, thus making the lepoit of the anal v sis of se\eial large 
samples of gastnc juice complete Fi actionation was earned out by the 
method of Kossel and Kutseher, somewhat modified The fraction of the nitrog- 
enous bases was isolated bv piecipitation with phosphotungstic acid, and the 
pm me, histidine, aigimue, and lysine fractions bv the silver baryta method 
Details of tbe piocedure used have been given in the articles m which the 
physiologic propeities of these fractions weie icpoited (Komarov, 1933, 1934, 
1936) In addition volatile bases, uiea and cieatine bodies were determined 
m the protein fiee filtrate before fi actionation 

Nitrogen was determined by miciomodifications of the Kjeldahl method 
(Pregl, 1930) Urea and ammonia plus volatile bases were determined by the 
mease aeration titiation method of Van Slyke and Cullen, creatine plus 
creatinine by Fohn's open flask method (see Peteis and Van Slyke, 1932) 

experimental rlsults and discussion 

The analytical data obtained aic presented m Tables I and II Table I 
shows the amount of nitrogen piesent m the filtiates obtained by the methods 
outlined above Table II shows the partition of mtiogen in the filtrates ob 
tamed by the acetone method fiom large samples of fieslily secieted, pure 
gastuc juice obtained in i espouse to sham feeding 

Of the various methods for obtaining pioteinfree filtiates fiom gastnc 
juice that weie studied m the piesent nn estigation, only the following thiee 
gave consistent and compaiable results 

(1) precipitation with acetone, 

(2) heat coagulation m an acid medium, and 

(3) piecipitation with 7 5 per cent tricbloiacetic acid at 80° C 

When absolutely fresh canine gastnc juice was piecipitated with two 
volumes of acetone, filtiates were obtained which, after the lemoval of the 
acetone, showed a negative bruiet reaction It was also found that the pre 
cipitates obtained from different samples of gastric juice have a consistent 
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elementary composition (Webster and Komarov, 1932; Komarov, 1933). On 
this account precipitation with acetone was selected as the basis for comparison 
of the efficacy of the other methods. 

The average figures obtained by the various methods were computed from 
the data presented in Table I. Direct boiling- (method 2) gives figures for 

Table II 


Partition of Nitrogen in Gastric Juice Obtained in Besponse to Sham-Feeding 


NITROGEN IN THE FORM OF: 

SAMPLE A (4 LITERS) 
MG. % 

SAMPLE B (6 L1TEBS) 
MG. % 

Protein 



Nonprotein 


■ 1 iJaBgjfl 

Urea 

0.16 


Creatine + Cientinine 


0.11 

Bases, total 

1 5.37 

6.59 

Bases, volatile 

1.7S 

2.55 

Bases, nonvolatile 

3.59 

4.01 

Bases, purine fraction 

0.11 

0.10 

Bases, liistidine-arginine fi action 

Bases, lysine fraction 

1.56 

1.77 

1.S8 

2.17 

Monoaminoacid fraction (phospliotungstie 
acid filtrate) 

0.70 

1.02 

Humine bodies 

3.73 

3.29 


nonprotein nitrogen that are 13.5 per cent higher than those obtained by pre- 
cipitation with acetone. In most eases the filtrates showed a very slight, but 
nevertheless distinct, positive biuret reaction, the color developed being violet 
blue. Precipitation with trichloracetic acid at 80° C. gives figures for non- 
protein nitrogen 10 per cent higher than those given by acetone precipitation. 
If absolutely fresh gastric juice, obtained by means of slmm-feeding, was used, 
the filtrates always showed a negative biuret reaction. If, however, the jmee 
was treated with trichloracetic acid after standing for a few hours at room 
temperature, a slight positive ( violet ) biuret reaction was obtained. I' 1 
“histamine" gastric juice the trichloracetic acid filtrates always showed a 
positive biuret reaction, the color developed being pure blue, if the juice nas 
precipitated at ouce, or displaying a slightly violet tinge, if the juice was not 
quite fresh. In connection with these results, it should he mentioned that 
Pekelharing as long ago as 1902 observed some extremely interesting h’ cts 
regarding beat coagulation of pepsin. lie found that pepsin can be P ree) P^ 
tated by beating only when the pepsin solution is acid and is heated to 1 
point of coagulation very rapidly. This rule holds true for solutions of ei " er 
crude or highly purified preparations of pepsin and also for gastric .P' IC 
Pekelharing also pointed out that under such conditions pepsin is paitm . 
hydrolyzed to form a product which gives a precipitate, and which he CU1 
“ Gerrinungproduht,” and a certain albuniose-like body which remains 
solution. If the solution of pepsin is heated slowly, the hydrolysis is ea ‘ r |^ 
much further and less precipitate is formed. Under sufficiently slow l’ ea ^ 
no precipitation occurs whatsoever. In our experiments the method o “ 
heat coagulation yielded filtrates showing a positive biuret reaction, am ^ 
ino- higher contents of nitrogen than those obtained with the trich oiat 
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acid pioceduie These lesults can be satisfactorily explained by the assump* 
tion that Pel* elhai mg’s albnmose is pieeipitated by tnchloi acetic acid 

Special experiments neie earned out with a view to studying' the influence 
of aciditj on the completeness of heat coagulation The lesults of a tjpieal 
experiment of this hi ml ate gnen m Table III 


lVfltB Hi 

J? evction of G vs rue Juice vnd Paccn itabiutv of rnr Pfotein Uvtepul by Heat 


j 

SAMPLES 

GASTRIC 

JUICE 

cc 

0 2V Naoa i 
CC 

COj TREE 
HjO 

CC 

P H 

NITROGEN' IN . 
THE 

FILTRATES 

MG % OF 
GVSTRIC JUICE 

Nitrogen 

ITfcCIPITVTED 
MG % OF 
GVSTRIC JUICE 

1 

5 00 

0 00 

5 00 

- 

16 23 

1317 

2 

5 00 

2 00 

3 00 

180 

21 00 

S 40 

3 

5 00 

2 50 

2 50 

2 00 

22 40 

7 00 

4 

5 00 

3 00 

2 00 

2 70 

23 50 

5 90 

5 

5 00 

3 50 

150 

3 00 

25 20 

4 20 

0 

5 00 

3 CO 

140 

5 40 

24 40 

5 00 

7 

5 00 

3 05 

133 

5 80 

25 80 

3 GO 


The gastiic Juice employed in this expel imcnt was obtained from a dog with a gastric 
JHtula and esophagotomy in response to continuous sham feeding with raw minced meat 
The secretion collected duung a forty minute period was immediately filtered and used for 
the above expenment The total acidity and the free aciditv weie respective!* lSs and in 
m eq per liter The total nitrogen was 20 40 mg per cent The nonprotem nitrogen as 
determined by the acetone method and by precipitation with 7 •> per cent trichloracetic acid 
at SO* C was found to be K> 2 mg per cent The samples treated as indicated in the table 
were heated simultaneously in a boiling watei bath for five minutes cooled simultaneously 
in a cold water bath and filtered through Whatman a filter paper No 42 pH Values were 
only roughly determined by means of BDH capillator colorimeter 


It is evident fiat, with tie piogiessive foweimg of tie acidity of fie 
gastuc juice by tlie pielmunaiy addition of sodium hydroxide, less and less 
piotem mateiul is coagulated by heating until at a pH above 5 8 no pre 
cipitation takes place whatsoevei 

Til the filtiates obtained by the addition of tnchloi acetic acid to fresh 
gastue juice, secieted m response to sham feeding, and subsequent lieatiug 
to 80°, the bnuet leaction is negative, hut with “histamine” gastric juice 
the filtiates alwajs show a blue eoloi In this connection it should be men 
tioned that the maul bulk of piotem matenal in the gastuc secietion elicited 
by sham feeding consists of the protein deseuberi b\ Webstei and Komarov 
(1932) as a mucopiotem of the gastuc secietion Tins mueopiotem has a 
nitrogen content of about 14 0 pei cent It was found lecently by the wuter 
(unpublished data) that the mam bulb of the piotem of the “lustamme” 
gastue secietion consists of an entuelv diffeieut piotem, contumng a lower 
percentage (le 12 pei cent) of nitiogen This piotem has also the more 
pionouneed chaiacteusties of a mucin since after pielnnmaij acid hydiolvsis 
it shows a veiv high i educing powei equivalent to a 30 to 33 per cent glucose 
content .Appaiently the fomiei protein is pieeipitated completelv hv tnchloi- 
acetic acid, wlieieas for the lattei piecipitation is not complete Tins pioblem 
is not vet entuelv solved furthei study of it is now m progiess 

When trichloracetic acid is added dneetly to gastuc juice of normal 
aciditv (shout 015 normal) m an amount of flora 5 to 10 per cent, no pie- 
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cipitation takes place within twenty-four hours, if the mixture is kept at a 
temperature not exceeding 20° C. However, at temperatures above 24° C. 
precipitation of protein occurs, and at 38° G. the proteins of the gastric juice 
are completely precipitated by trichloracetic acid within two or three hours. 
Special experiments were performed which showed that under such conditions 
gastric juice in the presence of 7.5 per cent trichloracetic acid exhibits con- 
siderable digestive power. These observations strongly suggest that the pro- 
tein material present in freshly secreted gastric juice is not preeipitable by 
means of trichloracetic acid at room temperature, but that the proteins of the 
gastric juice acquire this property at a certain stage of hydrolysis. Probably 
that is also the explanation of another fact observed in the course of tin's 
study, namely, that, when trichloracetic acid is added to previously neutralized 
gastric juice, it always causes some precipitation of protein material at 20° C.; 
the precipitation, however, is never complete, even when supplemented by 
heating to 80° C. 

The modified form of Somogyi’s method which we have employed like- 
wise yielded very consistent results. With freshly' secreted gastric juice, the 
values for nonprotein nitrogen were about 10 per cent lower, and with 
autolyzed gastric juice they were about 20 per cent lower than those obtained 
by the acetone method. 

The Folin-Wu method, in the various modifications used, was found to 
be entirely unreliable. At pH higher than 3.5, tungstic acid does not produce 
any precipitation. With the increase of the acidity more and more nitrogen 
is precipitated until, at pH less than 1.0, the amount of nitrogen precipitated 
very closely approximates the amount precipitated by phosphotungstic acid. 

Table I (samples 3a, 3b, 3c, 4a, and 4b) shows that the most rigid Pre- 
cautions should be taken to prevent autodigestion of the gastric juice, if it is 
desired to obtain true values for nonprotein nitrogen, since a considerable 
increase in nonprotein nitrogen occurs within twenty-four hours even at room 
temperature, whereas at 38° C. from 66 to 75 per cent of the protein original!.' 
present is hydrolyzed. 

The analysis of sample 10 demonstrated tlmt even a very slight, almost 
imperceptible, contamination of the gastric juice by an exudate from fin- 
ulcerated skin around the fistula may lead to an entirely wrong conception 
regarding the composition of the gastric juice. It is evident that the absolute 
figures for the various fractions of nitrogen in sample 10 do not admit of cow 
parison with the corresponding figures for really pure gastric juice. In eon 
trast to the results obtained with pure gastric juice, tungstic acid caused con 
siderable precipitation at pH 6 or pH 3.5. This result was apparently due 
the presence of blood proteins in various stages of hydrolysis. 

From the experimental data presented in this article certain conclusion 
may be drawn with regard to the composition of gastric juice, as affect • 
the nature of tlie stimulus producing it. The gastric secretion elicited 
the vagal mechanism (sham-feeding juice and psymliie secretion) < 1 1 
strikingly in composition from “histamine” juice, especially in regai 0 
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content of piotein mtiogen Tlie greatest concentiation of protein nitrogen 
was observed m the sham feeding juice, which lepiesents the glandular re- 
sponse to neivous stimulation m its most intense foim The protein nitrogen 
content is consideiably lowei in the psychic secretion, and still lower m the 
typical histamine secretion (samples 5, 6, and 7) When psychic impulses are 
not entnely excluded, the protein nitrogen content of the histamine juice 
approximates that of the psychic secretion (samples 8 and 9) Nonpiotem 
mtiogen forms a consideiable pait of the total mtiogen of gastric juice under 
all conditions of stimulation In the vagus juice it constitutes from 36 5 to 14 
pel cent of the total mtiogen, in the typical histamine juice the piopoitiou is 
much highei, viz, fiom 67 to 78 pei cent The absolute figiues foi uonpiotem 
nitrogen vaiy fiom 1204 mg pei cent m the sham feeding juice to 6 02 mg 
per cent m the psychic secietion, and fiom 9 52 to 5 88 mg pei cent in the 
histamine juice 

Pi om the expel lence gained m this laboiatoiy ovei a numbei of years, it 
appeals that the vanations both in piotem and nonpiotem nitrogen shown 
m Table I cover fan ly xv ell the lange of vanations which may be obseived in 
the secietion of the whole stomach m noimal dogs undei experimental con 
ditions The values foi nonpiotem nitrogen m the gastric contents of human 
beings, as leported m the liteiature, aie m most cases much higher Pollaud, 
Kobeits, and Bloomfield lepoited 40 to 80 mg pei cent of nonpiotem mtiogen, 
Mai tm 20 to 48 mg pei cent, Mielke 28 4 to 85 5 mg per cent, and Diehl 27 1 
to 86 8 mg per cent It should be noted that these data were obtained by the 
FolmWu method in its original, or m a somewhat modified foim, oi by 
tuchloracetic acid piccipitation at loom temperatuic On the othei hand, our 
figures for nonprotein nitrogen are fairly close to those lepoited by Baltzer 
(1934), which v\cie obtamed by the ultiafiltiation method, oi by means of pie 
cipitation with feme hydrosol 

The paitition of nonpiotem mtiogen was studied in the acetone filtiates 
obtamed from two laige samples (4 and 6 hteis, respectively ) of gastric juice 
secreted m i espouse to sham feeding, as shown m Table II Uiea, annnoma, 
and other volatile bases, and cieatme constitute about 20 pei cent of the non 
protein mtiogen About 37 per cent of the nonpiotem nitrogen is repiescnted by 
the physiologically important fi action of nitrogenous bases piecipitablc by plios 
photungstic acid (volatile bases excluded) The amount of nitrogen piecipitated 
by silvei nitrate at pll 2 8 and pH 7 0 — “purine” and “histidine” fiactions — 
is quite negligible Almost the whole bulk of the nitrogenous bases is present m 
the “aigmme” fiaction piecipitablc by silvei nitiate and barium hydroxide at 
pH 8 0 to 9 0 and m the filtrate of the formei — “ly sine” fi action This observa- 
tion is of some inteiest, m view of the pieviously described experiments, which 
showed that the aigminc fraction exeits a histamine like action on blood pressure 
and also on gastnc, pancieatic and biliary secretion, and that the lysine fraction 
tpvcs «x positive Sakaguchi reaction and shows a guanidine like action on skeletal 
muscles, blood pressure, and on pancieatic and biliary secietion (Komarov > 
1935) 
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SUMMARY 

1. Three methods for the determination of nonprotein nitrogen in gastric 
juice were found to give uniform and comparable results: heat coagulation, 
precipitation with two volumes of acetone, and precipitation with trichloracetic 
acid at 80° C. The last two methods were found to be particularly useful for 
routiue work. 

2. In regard to the partition of nitrogen there was a striking difference 
between the gastric secretion elicited by the vagal mechanism (sham-feeding) 
and that provoked by histamine. 

3. A more detailed study was made of the partition of nitrogen in gastric 
juice secreted in response to sham-feeding, which among other data revealed 
the fact that a surprisingly large proportion of nonprotein nitrogen (about 
40 per cent) is formed by the physiologically important fraction of nitroge- 
nous bases. 
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STILL S DISEASE WITH II\ PERGLOBOLINEMIA 


Albliit E Taussig, SI D , St Louis, Ho 


I N 1S97, Still 1 described a foun ol aithntu, m childiui u hu h lias since then 
been called by his name The syndrome was characterized by a mild non- 
dostiuctrxe arthritis, a swelling ot the lymph glands, enhigement ot the spleen 
and lexer The aithntis was multiple and usually lecumnt The lxmphadenop 
athy was gonexal , the glands, while film, nexei exceeded the size of a nut The 
splenomegaly, sometimes minimal, was occasional]! mailed, the spleen m these 
cases extending below the lex el ot the naxel The texei was nexei high and was 
sometimes continuous, sometimes lu. intent , it boie no iclatioii to the soxenty of 
the aithntis Ot his 12 cases 3 came to autopsy , all tlnec showed an adhesne 
poneai-ditis that had not been diagnosed bcloie death 
A yeat eaihei Chauffaid and Eatnond had described 7 uses ot a smuiai 
syndrome but without the splenomegaly Jloicoxei, then patients weie all 
adults, rangmg in ago fiom 22 to 61 xcais Since tlicu, especiallx in 1'iance, the 
condition is often called (lie Chauftard Still syndrome 

During the jiast thuty yeais a consideiable numbei of casts of Still’s disease 
have been desenbod, chiefly m England and Gcimany, mote recently m this 
countiy and m Fiance A good analysis of the cases icpoited up to 1930 may 
be found m the aiticle ot Chexallier 1 The disease max occui at mix age, but 
is most cbaiactciistifxillj a disease of the young, one thud of the cases haxo boon 
found in childhood, one thud during adolescence, and one thud beyond the age 
of 25 xeais, the oldest icpoited being 61 yeais old 1 * While a nondestiuctixo 
pcmithntis is an essential feature of the disease, this symptom may xaiy fiom 
an extreme toim producing complete cuppling to a reiatiiely mild imoheinent 
xvi tli intei missions The adenopathy, xvlule uniformly present, xanes greatlx 
m extent, tile glands aie nexei xeiy laige and xn geneial the degree of adenopathx 
'.rues with the mtensitx of the joint imohcment The splenomegaly also varies, 
being occasionally absent Usually the spleui can be felt a few fingethieadths 
beloxv the costal margin and is sometimes enoimous, extending below the naxel 
rotor is rarely' absent and while sometimes inconsiderable, may inn a high 
septic course foi weeks at a time Theie is always progiessixc emaciation and 
a limited second nx anemia The white count usually shows a modciatc leuco 
rttosis caily m the disiase liter a hneopenia, sometimes extiemo,- is the Mile 
Ol the complications pci K -u dll is is the most ficqueut It is usually fibrous, 
Ic tiling to ohliteiation ot the pcncardial sac, hut may be exudatixe Plouutic 
adhesions ale constant 

The autopsy findings usiriHx shoxx no xciy characteristic changes The 
lomts show penaiticnlai thickening, the synoxral membrane being usually not 
Ilecelxcl for publication Oit 22 1137 


S33 



S34 


THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


involved. The lymph glands show only indurative processes in the interior, no 
specific changes. 0 The splenic changes are limited to a hyperplasia of the cellular ' 
elements and a moderate congestion ; there is no fibrosis. 4 


It is obvious that Still’s disease, as extended by later observers, is not a 
sharply defined symptom complex. If applied to adults it certainly includes 
cases of Felty’s syndrome 7 which both clinically and pathologically are indis- 
tinguishable from Still’s disease. Cases in which the arthritis is minimal hut in 
which fever, leucopenia, and splenomegaly are marked would suggest Banti’s 
disease; if the peritoneum were involved, as the pericardium and pleura so 
often are, the two diseases would he nearly indistinguishable. However, I do 
not know of any case of Still's disease with ascites, and the liver is enlarged 
only if there is a passive congestion due to heart failure or if the organ is the 
site of amyloid degeneration. 8 Moreover, since moderate adenopathy and slight 
splenic enlargement are not uncommon in children suffering from any infection, 
it is difficult to draw the line between ordinary cases of juvenile polyarthritis 
and some cases of Still’s disease. Smith and Gallup 0 go so far as to say: “This 
condition was formerly spoken of as ‘Still’s Disease,’ but the name has now been 
generally discarded and the condition is recognized merely as a modification ot 
atrophic arthritis.” 

Whatever one may conclude regarding the justification of considering the 
Still-Chauffard syndrome as a clinical entity, it will remain a useful means 
for gathering together that group of cases, no longer rare, that show a pen- 
arthritis, splenomegaly, adenopathy, fever, anemia, and usually involvement of 
pericardium and pleura and in which all the more usual diagnoses can pretty 
definitely be excluded. It is for this reason that the two cases reported here, 
certainly not typical of the disease as described by Still, have been included with- 
in this group. 


Within the last few years increasing attention has been directed to the 
visceral manifestations of lupus erythematosus disseminatus. These consist ot a 
long-continued fever, arthritis, pleurisy, pericarditis, pneumonitis, nephritis, an 
leucopenia. Disseminated cerebral manifestations may occur and in all of oiu 
eases that were observed for a sufficient length of time, high blood serum globuhn 
and euglobulin values, quite comparable to those reported below, were 


The suspicion is justified that cases of disseminated lupus erythematosus 


found, 
without 

lltJUUI'V/VA ■ . 

skin manifestations may not he uncommon, and that lupus, the Libman- a 
endocarditis, the Still-Chauffard syndrome, and Felty’s disease may all be mam 
festations of the same disorder. The final solution of this question must aumt 
discovery of a common etiologic agent, if any. . 

Tive technique of blood protein determinations used at the laboratoij ^ 
the Jewish Hospital of St. Louis closely follow’s that of Howe, 10 except that .wni^ 
is used instead of plasma. This method in skillful hands gives trustwoit 0 
suits and is rivaled only by refractometric methods and possibly by the 
of Campbell and Hanna. 11 


Different observers have varied somewhat widely in their figures 


of normal 


percentages of albumen and globulin in plasma and serum. This varn 


i-iation »> 3 . v 
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in part be due to differences in technique but may also be due to a variation in the 
elinieal material used. Peters and Eisenman 1 * give as their normal values: total 
serum protein 6 to 8 per cent, serum albumen 4 to 5 per cent, and serum globulin 
1.4 to 3 per cent. Other observers vary in either direction. The suggestion of 
Startinger and Wrnands 13 that only values of serum globulin greater than 4.0 per 
cent be considered indicative of hyperglolndinemia probably deserves acceptance. 

Serum globulin itself appears to be a mixture of proteins and of these 
cuglobulin is apparently the one that has clinical significance. The highest 
normal value found by Ling' 4 was 0.333 per cent, and it is safe to say that, if the 
determinations are made by Howe’s method, any cuglobulin value above 0.5 per 
cent is unusual and anything over 0.75 per cent is definitely pathologic. In the 
cases reported here much higher figures were found. 

Convenient qualitative indications of an excess of cuglobulin are furnished 
by the dilution test and the formol-gel test. The former is done by adding 9 e.c. 
distilled water to 1 c.c. serum. A cloudy solution in which upon standing a 
floeculent precipitate forms indicates an excess of cuglobulin. In the formol- 
gel test one drop of 30 per cent formalin is added to 1 c.c. clear serum in a small 
test tube and mixed by gentle shaking. In the presence of a considerable exeess 
of cuglobulin the mixture gels and becomes opaque within a few hours, sometimes 
within a few minutes. 

Infectious diseases are usually accompanied by a rise in the percentage 
of serum globulin and often by a fall in serum albumen. Usually these variations 
are relatively slight, so that there is no inversion of the albumen-globulin ratio. 
In certain diseases, however, the rise in the globulin value may be so great that 
it not only exceeds the critical 4.0 per cent but may be relatively enormous so 
that, in spite of a considerable fall in the percentage of serum albumen, the 
amount of total serum protein far exceeds the normal. 

Kala azar was the first infection in which extraordinarily high values of 
serum globulin were observed and a marked hypcrglobulinemia is apparently 
a constant finding in this disease. Wu’s case 13 in which the total protein values 
were 10.52 per cent with 7 06 per cent globulin apparently represents a record 
in this disease. Ordinarily the serum globulin does not exceed 5.0 per cent. The 
euglobulin values are usually between 2 per cent and 3 per cent. 

In syphilis, especially in the florid secondary cases, there is often a fall in the 
serum albumen and a corresponding rise in serum globulin. The latter is usually 
moderate 19 hut may reach 5.0 per eent and at least once" has been reported as 6.5 
per eent. 

The highest globulin values ever found in blood scrum have occurred in 
multiple myeloma. Thus, in one case reported by Shircr, Duncan, and Iladen,'* 
the serum protein amounted to 13.78 per cent and the globulin to 11.34 per cent. 
In all cases of multiple myeloma with hyperproteinemia the high protein valuSj 
have been due to a substance supposed to be globulin. 

Just what this globulin-like substance is remains uncertain. It is jsalted oul 
of the serum with the euglobulin, and sonic observers’ 8 believe it definitely/fo ft 
euglobulin. Others, especially Shircr, Duncan, and Uaden’ 9 and Canlarow, 89 be- 
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lieve it to be the Bence-Jones protein that is so often found in the urine in this 
disease. Our own very limited experience rvitli this substance indicates that 
it is neither euglobulin nor Bence-Jones protein, and perhaps not even a true 
globulin. 

Within the past few years two eases were observed, one at the Jewish Hos- 
pital and one at Barnes Hospital of St. Louis, which fall more readily into the 
syndrome of Still’s disease, in its more inclusive form, than into any other 
category, and whose serum globulin and euglobulin values reached a level hitherto 
observed only in kala azar and possibly in multiple myeloma. 


Case 1. — L. S., IS years old, though looking like a child of 12, entered Barnes Hospital 
in February, 1935. For over a year he had had a migrating polyarthritis and this had left 
behind a swelling of the elbows and knees, exaggerated by the muscular atrophy of the arms 
and legs. There was some limitation of motion. On admission his emaciation and pallor 
were extreme and there was evidence of pericardial effusion. The spleen was palpable. The 
liver was enlarged and tender, suggesting chronic passive congestion. There was a generalized 
lymphadenopathy, but the glands were not very large. During the three months he was in 
hospital he ran an irregular fever, sometimes exceeding 104° ; the temperature was never 
normal for more than twenty-four hours at a time. The arthritis flared up from time to time, 
but there were intervals during which he was quite free from pain. His blood showed a 
marked secondary anemia, requiring repeated blood transfusions. The white cells varied from 
a slight leucocytosis (12,250) to a moderate leucopenia (5,100); the hemogram constantly 
showed a shift to the left. The Kahn test was negative; the serum calcium was 9.3 mg. per 
cent and serum phosphorus 4.5 per cent. Neither blood serum nor urine contained any Bence- 
Jones protein. 

The pericardium w r as aspirated and 35 c.c. clear fluid were withdrawn; culture and 
guinea pig inoculation were negative. Repeated blood cultures were negative as were also all 
the usual agglutinatiou tests. 

He remained in hospital until May 17, the clinical picture remaining unchanged and the 
fever persistent. After a few months at home, he reentered in August on account of dyspnea 
and thoracic pain. There was again evidence of pericardial effusion and HO c.c. turbid 1 ui 
were withdrawn. The cells consisted chiefly of neutrophiles with many monocytes and rare 
eosinophiles ; culture of the fluid showed no growth. The anemia was again extreme wit 
a more marked leucopenia (4(500) and a normal hemogram. The spleen was larger than before, 
the liver also somewhat enlarged. The Congo red test for amyloidosis was negative. 

On October 2, he insisted upon leaving for his home in the country, where he died two 
days later. No autopsy could be obtained. 

The blood serum had always shown marked flocculation on dilution with distilled v\ afer, 
the formol-gel test always produced milkiness and jelling within five minutes. The s« um 
protein values were as follows: 


DATE 

total 

protein 

SERUM 

ALBUMEN 

SERUM 

globulin 

EUGLOBULIN' 

j FSunw" -- 
|glob£5£l— 

3/ 2/35 
4/17/35 
4/29/35 
5/18/35 

8/ 8/35 
9/12/35 

9.71 per cent 
14.1 

11.4 

10.36 

S.4 

7.25 

2.38 per cent 
2.4 

2.3 

2.14 

1.4 

1.76 

7.33 per cent 
11.7 

9.1 

S.22 

7.0 

5.59 

2.59 per cent 

3.67 

1.67 

4.55 

p„02 


Case 2. — P. R-, aged 59, entered the Jewish Hospital of St. Louis in September,^ ^ 
•omplaining of loss of weight and increasing weakness. During the previous 
iuffered much from arthritis, involving chiefly the left shoulder and elbow. T J 
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painful and showed swelling, tedwess, tendemts®, 'ml limitation of motion When -he entered 
the lujspd'il thc-o mmifv&titKms hid pcv.lt> well swill'd, but thue w w AWi t.oine thickening 
about the joints uni -omc arthritic of the eem il spine Sin w is found to be running an 
irugulir fewer, it fiist o«lj occasion illj ie wiling 302°, hut Ktec during her *4vy in hospital 
exceeding this Jeiel nearly every evening PAv-nal evunmition showed a sjstoUc caidiac 
murmur that lead been present at a previous admission nine years before, a moderate cervical, 
ixdlarj md inguinal adtnopuhi, i slight]} enlarged liver, and a greatly enlarged spleen 
The Wood count on admission shooed red cells 4, 400,000, hemoglobin 90 per cent, white cells 
3,900, hemogram 

Ea Eo Mj Ju St Se ty Mo 

I 1 0 0 IT 50 37 4 

During her tUiee months stay u» hospital the white count was never quite so low again 
hot exceeded 0,500 only once, while a mo lerate secondary anemia made its appearance 2tc 
petted blood cultures were negative The Kdm test was sometimes positive, sometimes 
negative, the Wassermann, when not anhcomplementaty, was negative, there was nothing 
vo the history suggesting syphilis All the routine agglutmition tests acre negative, as were 
mtradermal tests for tuberculosis and brucellous Splenic puncture and sternal marrow 
biopsy gave normal finding* The urme, at first normal, later contained albumen, cast*, and 
red cells Repeated examination of blood and urine was negative for Bence Joue3 protein 
In January, 1943, the arthritis, which had not been marked for several months, dared 
up again with pun tenderness, rcdne«i, and swelling of the right aaUe It subsided after 
«omo Weeks, but recurred again tw o month a later 

Dunng all of this time until her death m May die continued to run a high daily fever 
of a septic typo The blood picture showed a seeondarv anemia, progiesstvelj more severe, 
and a moderate leucopenva A typical count was that of Much }% 2935 red cells 2,810,000, 
hemoglobin 03 per cent, white cells 7,500, hemogram 

Ea Bo My Ju St Se by Mo 

0 2 0 0 0 34 56 2 

The platelet count was 380 Odd toward the end of her dlae^s man> small pe techs ae were 
‘‘eon scattered over the entire bodi Repeated blood cultures were negative The spleen 
slowly grew m. size, bung firm ml smooth, and finalh extending 'ome 11 cm below the costal 
margin The ven moderate adenopathy remained unchanged i he liver was always distinct!} 
palpable There was npvi r any free fluid m the a) lomen 

In May, 1935, «enn months aftei entering the hospital, she died in coma with a terminal 
pneumonia Unfoitunaicl) autop^v vs as refused 

The blood serum, like that of the first case, showed a heavy flocculation upon dilution 
with distilled water, indicating the presence of a large excess of euglohulm All e era evt-ept 
the last solidified and became opaque prompt!} upon the addition of formal The ^erarn 
protun values weie as follows 


nvra 

r TOT XL i 

| PPOTEW i 

SEP Oil 
U.OUSXCV 

SERUM j 

! ctontiLD? 

i ' 

f XCGLOmJLWI 

PSEUDO 

GLOBUL1Y 

iif 2/34 

1 7 7 per cent ’ 

3 2 per cent 

4 5 per cent 

1 2 3 per cent 

2 2 per cent 

11/ 7/34 

00 

30 

51 

I 1 2 

39 

12/ 4/34 

71 

3 3 

1 38 

32 ! 

27 

VI fi/35 ! 

7S7 ; 

1 210 

5 77 

1 224 i 

3 53 

V-'V-j : 

810 

| sna 

1 4 29 

| 0 83 

3 46 


COMM! NT 

Theic max wch be a diffuence of opinion icgaidmg the propriety of eon 
Mdcting tluse two eases as examples of StilW disease, ii only because the de* 
limitation of this syndrome its elf somewhat tague In both cases Banli’s 
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disease was considered, but the continuous high fever, the arthritis, the adenop- 
athy and the total absence of ascites did not fit this picture. A complete x-ray 
study of the bones should have been done to exclude multiple myeloma, but 
nothing in the clinical picture suggested this diagnosis, nor did blood or urine 
ever contain Bence-Jones protein. The two cases seem worth reporting because 
it may be that a study of the blood proteins may help us to a further knowledge 
of those very interesting cases that have been grouped together under the name 
of Chauft'ard-Still syndrome. 


SUMMARY 

Two cases are reported characterized by arthritis, adenopathy, splenomegaly, 
and long-continued high fever. For want of a better diagnosis they are included 
in the so-called Chauft'ard-Still syndrome. 

Both cases show hyperglobulinemia, with an extremely high euglobulin per- 
centage. 

I desire to express my thanks to Dr. David P. Barr, Head of the Department of Medicine 
of Washington University, for permission to report the first case; and to Dr. Michael Somogyt 
biochemist at the Jewish Hospital of St. Louis, for the blood protein determinations. 
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TIIC INFLUENCE OF CALCIUM SALTS ON DIGITALIS ACTION* 


Robebt A McGuig in, 21 D, CM, and John A Hiaams, DBS, Chicago, III 


I T IS held quite widely bj clinicians and reseateh woikers that mtiavenous 
calcium medieatioii is dangeious, especially when stiong concentrations aie 
used, and exceptionally so in digitalized patients The intravenous use of 
calcium salts is extensive It has been used in the treatment of lead poisoning, 
after paiathyioideetomy , m tetany, tubeicnlosts, nephutis with edema, aftei 
hemouhage, in heait disease, m alleigic diseases, such as eczema, urticaria, 
nigioneui otic edema, asthma, haj fexei, etc , deficient calcification of the 
bones, to lelieve the pain m niopeiable cancel , in alkalosis, m jaundice pre 
liminaiy to opeiations, etc 

Bowel and Mengle 1 lepoit two deaths iu patients following the lntiamus 
cnlai admmistiatioii of digitalis and the mtiavenous injection of 10 c e of 
10 per cent calcium gluconate m one case, and 10 e e of 10 pei cent calcium 
chloude m anotliei Llojd 3 lepoits that lapid mtiavenous injection of cal 
cram chloude (10 pei cent) is dangeious, the eleetiocaidiogiam showing what 
lie tnteipieted as smo auuculai block Beilmcr 3 found that the intravenous 
injection of 10 c c 20 pei cent calcium gluconate in man piodueed electrocar- 
diogiam changes which indicated damage to the heait He states that when 
injected slowly and m piopei amounts, calcium salts aie haimless, but when 
admumteied tapidiy they are potential^ dangeious Liebeunan, 4 woikmg 
with dogs, found that when calcium gluconate is guen slowly (about 05 cc 
pci minute of about 1 2 pel cent) about ten times the amount could be injected 
as if the late of injection was 1 e c pei minute 

Calcium salts injected into the blood stieam affect the heart somewhat 
like digitalis Gold and Edwaids- found a syneigism between calcium and 
ouabain m dogs Liebeiman found onlj an additive effect of calcium with 
digitalis and with scillaien B Njin and DuBois, 0 woikmg with fiogs, found 
that calcium, above a certain concciitiatiou, intensifies the action of digitalis 
’Weichmana 7 also found that m the isolated fiog’s heart calcium ions increase 
the action of digitalis Loewi 8 accepts the sjneigistie action of calcium and 
digitalis and explains the sjneigism by stating that digitalis sensitizes the 
heait toward calcium ions Combating the explanation of Loewi Forscher, 0 
also Fischer, 10 claims that digitalis exeits a specific action independent of the 
calcium Fiseliei offeis the following explanation The heart is sensitized by 
digitoxm foi ceitain kinds of stimuli, among otlieis foi calcium ions, and there 
is a lccipiocal sjneigism between calcium and digitalis Seliuntermanii 11 

•From the Labornton of Pharrmcolosi ana Therapeutics UnheisUj of Illinois College 
of Mt. Heine Chicago 

UtctHel for publication Oct 2S 1037 
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thinks the synergism is due to the condition and amount of electrolytes in the 
tissues (electrolyte milieu). 

Some of the experiments upon which the above opinions are based um* 
on the isolated heart. Some were on intact animals. Each method has its 
advantages and disadvantages, but it would seem more physiologic to use 
intact animals, and for comparison with man, warm-blooded animals would 
seem preferable. Colldahl 12 used intact tadpoles, and, to insure better absorp- 
tion, treated them with the glueoside cyelamin, after the method of Overton. 
By this method a definite constant concentration of the drug may he kept in 
the blood. This method has the advantage that a known concentration of 
calcium as well as digitoxin can be kept in the circulation. Colldahl found 
that digitalis or increased calcium content of the blood caused a decrease in 
the heart rate. A digitoxin concentration of 1 :800,000 had an action similar 
to 1 .-500 of calcium chloride. Quite contrary to most of the reported work, 
however, he found that calcium lessens the toxic action of digitoxin. He states 
that his results correspond with certain clinical observations of which lie 
quotes the following: 


Billighehner 13 thinks that the action of digitoxin on the heart is due to 
the liberation of calcium ions, and states that eases of tetany (calcium de- 
ficiency) with sound heart, tolerate little digitalis. On the other hand, cases 
of encephalitis in which the blood calcium content is quite high tolerate enor- 
mous doses of digitalis. 

Singer 14 says that "while calcium increases and hastens the action of 
digitalis on the heart, it lessens the untoward actions of digitalis on the para- 
sympathetic system. It is both the whip and the rein for digitalis.” Seelig 1 ' 
calls attention to the possible ill effects on the heart by 10 per cent calcium 
chloride intravenously, and recommends that 1 per cent be used and injected 
slowly. This suggestion corresponds to the findings of Lloyd, Lieberman, and 
to our own, and we believe it has not received the attention it merits. 

Quite recently Nahum and Iloff 10 have studied the effect of calcium on 
the digitalized heart. They used rabbits in their work and studied particu- 
larly the electrocardiogram changes produced. They found that digitalized 
rabbits tolerated as much calcium as controls, and concluded that in the noi 
mal nonanesthetized rabbit heart the effects of calcium and digitalis ate net 
additive. Their work is not quite comparable with ours since after arrest 
of the heart with calcium in controls, they were able to use the animals again 
with digitalis. In clinical cases where death occurred after digitalis and ea 
eium, they incline to the opinion that it was entirely due to digitalis. 1 
think it was more likely due to the too rapid injection of the calcium salts. 

The work of Nahum and Hoff lias been criticized adversely by Bold 
Kwit 17 on the fact that the dose of digitalis as used by Nahum and Hoff, <»n 
referred to as nO to 75 per cent of the calculated lethal dose, was mill a' 1 '” 

6 to 9 per cent of the lethal dose for the rabbit, the lethal dose of digitalis i > 
the rabbit being about S times as much as for the cat. 



UCGUIGIM HlGGlNb INI I ULNCE OP C VLC1UM SUl^ 


8-11 


EXPERIMENTS 

Dogs weie used in all our expenmeuts They «eie anesthetized with peuto 
barbital sodium, 35 rug per kg bod) weight, gnen mtiapeiitoneallj This drug 
as given affects the heart but slightly, and, theiefore, is well suited to study 
duigs that kill by affecting the heart Injection of the calcium salts was into 
the femoral vein, each injection, unless specified, being made in about one 
minute, and injections wei e i epeated at fit e minute intervals 


Fvt\l Dose of Cvlcium Ciii gride 


WT OF DOG 

IN J\G 

per CFNT 
CaCl, 

INJECTIONS (C C ) TOT VL DOSE 

rvEr\ 5 min cr 

F \TAI, DOSE 

C lCl 3 PER KG 

10 9 

3 7 

10 0 

300 

1222 

80 

50 

15 0 

150 

0 880 

GO 

50 

10 0 

SO 

0 666 

25 0 

50 

12 5 

275 

0 530 

23 2 

50 

11 G 

442 

0 960 

15 0 

50 

100 

230 

0 933 

13 0 

50 

20 0 

SO 

0 300 

95 

10 o 

10 O ■rttnvK 

no 

0 630 

20 9 

10 0 

10 0 ier> slowly 

160 

0 705 


Fiom the abo\e etpeiun*nts it is concluded that the amount of calcium 
that mas be injected before death oceuis depends laigely on the late of mjec 
tion Twenty cubic centum teis of 5 pei cent injected tapidly may kill at one 
injection, wheteas 400 e c , oi o\ei one giam pei kilogiam, nun be grseu if 
injected slowly 


Fai vl Dose of C vlcium Glilonvte 


WT OF DOG 
IN KG 

% ta GllAO 
\ V.TE 

IN SALINF 

KVTE (CC ) 
EVER’i 5 MIN 

TOTVD (CC ) 

G M 

EQ TO CTCl a 
PER KG 

86 

13 2 

10 

10 

5b 

10 

250 

450 

3 OS 

3 00 

0 740 

0 740 


While these laige doses maj be injected, three injections of 20 c c each 
lulled a 10 kg dog, and one such injection mat kill a smallei animal Two 
oi 3 pei cent solutions of calcium gluconate ma*v be injected ad libitum and 
kill mainly bj \olume effect 

FA1AL DOSE OF DIGIT VLIS 

Iii dogs anesthetized as ue haie done, uith pentobmbita], 35 mgr pei kg 
the fatal dose of the digitalis wislec of the tincture pei kg In tact the 
dose is so umfoim that we think that this method maj be used to standaidize 
digitalis The vaiiation we have found m a numbei of healthy dogs is not 
oi ei* 10 pei cent fiom this hgrne The numbei of animals used in tins ease, 3 
while sufficient foi the pie«ent pui pose, is not enough to say that the method 
mai be used foi stand mdi/at ion We me at work on tins pioblem 

Ei-PLRnfCNTS WITH DIGIT VUS ALONE 

A stiength conespondmjr to the 10 pei cent tmetuie m 25 per cent alcohol 
was used, and 1 c c mjeeted into the femoidl \ein e\ery d've minutes 
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WT. OP DOG IN KG. KATE (C.C.) EVERY 5 MIN. FATAL DOSE (C.C.) 

' 10% TINCTURE 


7.3 

1.0 

S 

6.0 

1.0 

6 

12.0 

1.0 

11 

8.2 

1.0 

8 

7.7 

2.0 

S 

16.6 

2.0 

18 

14.6 

2.0 

16 

13.6 

1.0 

13 

10.9 

1.0 

10 


Digitalis Given First, 1 c.c. Every Five Minutes, Followed by Calcium 




Gluconate 



WT. OP DOG 

DIGITALIS (C.C.) 

Ca GLUCONATE 

FATAL DOSE (%) 

IN KG. 

10% 

(c.c.) 10% 

DIGITALIS 

Ca GLUCOXATE 

10.0 

6 

120 

60 

40 

6.6 

4 

100 

62 

46 

13.0 

12 

30 

92 

S 


Calcium Gluconate Given Befo 

re Digitalis 


10.0 

9 

60 

DO 

20 

8.2 

S 

6 

97 

O 

Calcium Gluconate (2%), 

1 c.c. Injections, . 

llternated with Digitalis 

13.0 

11 

11 

90 

0.4 

10.0 

11 

11 

110 

0.6 


In another clog, 8 kg., rapid injection of 25 c.c. 10 per cent calcium glu- 
conate, after 50 per cent of the fatal dose of digitalis, killed almost immedi- 
ately. Slow injection causes no such effect. These experiments sliow that 
calcium gluconate in larger or smaller dose has no perceptible action on 
digitalis, other than an additive toxic effect. 


DIGITALIS WITH CALCIUM CHLORIDE 

Since the toxic dose of calcium chloride varies with the rate of injection, 
we have tried to give the injections at a uniform rate. The toxic dose of cal 
eium chloride for purpose of calculation is taken at 550 mg. per kg. bod) 
weight. This was the minimum fatal dose found when we injected 5 per cent 
calcium chloride at a rate of 0.5 c.c. per kg. every five minutes. If injecte 
more slowly, this figure may not be correct, but it will serve for purposes o 
comparison, and if any striking effect of giving digitalis and calcium eLilori <- 
together is an actuality, it should demonstrate it. Because it has been state 
by some that digitalization is sometimes rendered less toxic by calcium c > 0 
ride, we have varied the doses and concentrations of the calcium. 

EFFECT OF SUDDEN CHANGES OF CALCIUM CONCENTRATION ON THE HEAIM 

Carl Selnnidt (quoted from Mathews’ Physiological Chemistry ) °‘ u '’ 
calcium concentration of the blood at 0.0193 per cent calcium phosphate. 
is equivalent to 0.007 per cent calcium. Since the volume of blood in a 
weighing 70 kg. is about 5,500 c.c., the total amount of calcium would be 
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Digitalis Alternated with CaCI s 

Digitalis with 0.5 % CaCl„ Alternate Injections of* 1 c.c. Digitalis, 0.5 c.c. CaCi 3 


wr. or DOG 
IN KG. 

13 


DIGITALIS CaCij 

- 


FATAL DOSE (%) 

DIGITALIS CaCI, 

207 0.2 


Digitalis with 1 % CaCI v Alternate Injections 
8.0 9.0 9 130 0.5 


Digitalis Given Fiist, Followed by 5% Calcium Chloiidc 
0.6 c.c. per kg. 


18.2 

9.1 

118 

50 

55.0 

20.0 

30.0 

190 

50 

44,0 

26.0 

14.0 

60 

54 

20.0 


The rapid infection in the last case (15 c.c. at dose) was a factor in death, 
17.3 9.0 81 53 43.0 


Alternating Doses of Digitalis ami 5% Calcium Chlomle 
20.9 13.0 84 62 44.0 


Each 10 c.c. of a 10 per cent solution of calcium chloride contains 0.36 gm. 
of calcium. Consequently the intravenous injection of 10 c.c. would double 
the normal calcium concentration immediately. Since this may reach the 
heart in several times this concentration, it may cause immediate stoppage. 
The effect is directly on the muscle, since we have found it is not prevented 
by atropine. The effect, however, on the tracing is similar to that which oc- 
curs after stimulation of the vagus. Rapid injection of many drugs may 
cause a stoppage of the heart, which may be temporary or permanent, and for 
lack of knowledge of the detailed mechanism is described as a “shock” effect; 
in this ease it is apparently due to sudden change of the electrolyte milieu. 
Such reactions emphasize the importance of slow injections of any intravenous 
medicament. In the case of calcium chloride, a 10 c.c. dose should occupy at 
least two minutes, at a uniform rate. 

A recent study by Hoff and Nahum, 18 using the electrocardiogram, shows 
that 1 to 2 c.c. of a 10 per cent calcium chloride solution injected at the rate 
of 2 c.c. per minute in un anesthetized rabbits produces a slowing of the heart, 
auneuloventricular delay, and auricular fibrillation. Larger doses cause extra- 
systoles from many foci, periodic cardiac arrest alternating with ectopic ven- 
tricular beats (Luciani periods), and cardiac arrest. 

From the above experiments the following conclusions may be drawn : 

1. Calcium salts affect the heart in a manner similar to digitalis, and their 
action is additive, 

2. Calcium salts may be injected intravenously in quite large amounts if 
given slowly. The rapid injection, of 5 per cent is potentially dangerous, 
either in presence or absence of digitalization. 

3. There is no specific danger in the slow administration of calcium after 
digitalis other than an additive effect. 
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4. Calcium gluconate is safer than calcium chloride for intravenous use 
only because it contains less calcium. A saturated water solution (about 3 
per cent) may be injected at the rate of 10 c.c. per minute without much 
danger. One-lialf this rate, however, is recommended. 
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LABORATORY METHODS 


THE 1IK ' It O i > ET K it MIN A T 1 ON OF f AL( II M IN W 


Edward L Brf\ze vLr, BSA tND Robfut A Grefxe, PhD, Tucsox, Aju7 


F ROM time to time most labor atones aie called upon to deteimme the ealemm 
content of watei, or they mat desire to check upon the efficiency of the 
operation of a watei softener 01 still Since the methods gnen m Standaid 
Methods of TT«fc> Amh/sis 1 lequue (onsideiable time, it occuiied to us that 
the ClaikColhp modification of the Kiamei Tisdall method might he cm 
ployed foi this piupose This method is commonh used foi the detei mm ltion 
of calcium in blood set um, hut, as fai as we Know if has ncwei been suggested 
foi the del ei munition oi calcium m water 

METHOD 

The following technique (as gnen b\ Matticc”) was emploscd 5 ml of 
water and 1 ml of satiuated ammonium oxalate aie placed m a conical (15 ml ) 
centufuge tube The contents aie mixed by gentle agitation and allowed to 
stand for two to fom horns (Matt ice” lecommends that, when eomement, they 
be allowed to stand o\ei night m the icebox) At the end of the period, the 
tubes aie eentiifugcd and the precipitate is washed twice with dilute ammonia, 
then dissoUcd m 2 ml of appioximatels N IT 2 S0 4 and the solution aftci heat 
mg is titrated with 0 01 N KMnCb m the usual tnamiei A blank detei ruination 
is conducted by adding 1 ml of the ammonium oxalate solution to 5 ml of 
distilled watei’ 

resut ts 

In Older to tiy out the method a sloth calcium solution was prepaicd and 
standardized accoidmg to Standaid Methods of Water Anuh/w The solution, 
when diluted, contained 0 00 mg calcium pei nil This was added to distilled 
water m \ai\mg amounts and the ealemm was detei mined In the method 
gnen abo\e The results aie gnen in Table I Each figure gnen is the average 
of clostly agiumg duplicnhs ilit< i mmafions made upon diffmnt dns In 
e\eiv case, the “blank * Inis bun dtdiukd fiom the told amount of KMnO, 
used m the titiaiions 

the Ailzoin. State E-abm itoi\ Tur^nn 
Kuihrl for uubllcntion I 1*13“ 


845 
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Table I 

Recovery op Calcium Added to Distilled Water 
1 Ml. Ca Solution = 0.09 Mo. C.v 


ML. ca SOLUTION 

ML. DISTILLED H.0 MG. Ca ADDED 

ML. 0.01 
KMnO, 

mg. ca 

RECOVERED 

i 

4 

0.09 


[til 

o 

3 

0.1S 


0.1S 

3 

2 

0,27 

1.40 


4 

1 

0.36 

1.80 

0.36 

5 

0 

0.45 

2.25 

0.15 


Table I shows that excellent recoveries were obtained, so the experiment 
was repeated by adding a calcium solution of known strength to tap water. 
Many analyses of the tap water according to Standard Methods of Wafer 
Analysis 1 have shown that it varies between 40 to 45 parts per million of cal- 
cium with an average of about 42 parts per million. 

Table II 



Recovered of Ca Added 

1 Ml. Ca Solution = 

to Tat Water 

0.09 Mg. Ca 



ML. ca SOLUTION 

ML. TAP 

WATER 

mo. ca 

PRESENT 

ML. 0.01 N 
KMllO, 

MG. ca 

RECOVERED 


0 

5 

0.21 

1.05 

aajpgiy i iT".- 


1 

4 

0.258 

1.25 



2 

3 

0.306 

1.55 



3 

2 

0.354 

1.S0 



4 

i 

0.402 

2.05 



5 

0 

0.450 

2.30 

0.4C0 



The recoveries obtained agree well with the amounts of Calcium known 
to be present. In order to determine how sensitive the method is a more 
dilute solution of Calcium was added to distilled water. The results are given 
in Table III. 


Table III 

Recovery of Smalt, Amounts of Calcium Added to Distilled Water 


I Ml. Ca Solution = 0.01 Mg. Ca 


ML. ca 
SOLUTION 

ML. DISTILLED 

H.O 

MG. ca 
present 

ML. 0.01 N 
KMno 4 

MG. ca 

recovered __ 

i 

4 

0.01 

mrnammm- ■■ 

b.oi 

2 

3 

0.02 


0.02 

3 

2 

0.03 

0.15 

0.0.5 

4 

i 

0.04 

0.2 


5 

0 

0.05 

0.3 

WKmmSM 


Although we secured excellent recoveries of calcium, it is not reconnnen 
that the method he applied to waters which would require less than 0.5 i« • • ® 
0.01 N KMn0 4 . We have tried the use of more dilute permanganate ( - 
and 0.001 N), hut find that due to the dilution, considerable errors are 111 10 
duced; excessive amounts of the permanganate are required to give the claim 
teristic end point. 
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If the ovatei contains less than 16 to 20 paits pei million of Ca, 20 ml 
should he e\ aporatecl to a -volume of 10 nil and the determination may he 
made upon this concentrate If the calcium content rs large, use a smaller 
sample and sufficient distilled watei to bung the \olume to 5 ml 
To calculate parts pei million 

If simple =j 5 ml anti IvMnO t is 0 01 N 

(ml IOifnO* - blank) x 0 2 x 200 = ppm ot 
(ml KMnO« blank) x 40 = jjpm 

If othei volumes of sample are used, multipl) the volume of KJInO, used 
(less blank) bv the conespondmg factor 


\OI OMl Of SVMIIE ML 

pveror 

1 

200 

o 

100 

3 

CG 6 

4 

50 


SPMM VRY 

The Clark Collip modification of the Kiamei Tisdall method maj be ap 
plied dueetly to waters of calcium content gieatei than IS to 20 paits per 
million Any technician doing blood ehcmistrj should bo ahead) familiar 
with the method and should have all the necessaij leagents and equipment 
The method has given e\eellent results m this laboratoiv 

REFERENCES 

1 Amei lean Public Health Vssocution Stan lm<i Methods for the Evummtum of Mater 

and Sewage, ed 8 New \oik PUG, Ym Pub Health Assoc 

2 Mattice Marjorie R Chemical Pro eriures for Clinical Lai ontoites Philadelphia 1916 

Lea & Febiger 


STANDARDIZATION <>1 THE I ODIN MALMROS AIICRO BLOOD SUG VR 
METHOD FOR CAPILLARA AND VENOUS BLOOD AND ITS 
ADAPTION TO THE PHOTOELECTRIC PHOTOMETER* 


Llonakd I lot RDON VIS At D Ev VNSTON, III 


F REQUENT enois occm in visuil colonnietij through \ aviation ill coloi 
sensitmtj among observeis and tluough fatigue m the obseiveis Sevetal 
coloi mietlie methods ha\e been mtioduced leeuitly which utilize photoelcetuc 
cells to imp tote accuiact In 1935 Gondsnnt and Summeison* mtroduced a 
\auable lajei phototlectne companson photometei based on the principle of 
the Duboscq colonmetei Their method makes use of photoelectric cells for 
mcisuiing the mtensitt ol color in each cup independcntK DiffeteiiCLS m 

* Yided b> a grant from Mrs Helen H Goldman 
Received for publication Sept 24 133? 
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turbidity are also recorded as with any photometer. This flexible instrument 
with its improved accuracy should prove a distinct advantage in routine de- 
termination of blood sugars by such a method as the Folin-Malmros. 

The Folin and Malmros 2 modification for determination of capillary blood 
sugar has advantages which makes it a valuable procedure. It is not only simple 
and accurate but has the additional advantage of slow fading of color. This slow- 
fading permits a long series of determinations which can be read without ap- 
preciable loss. For these reasons, their method was peculiarly adaptable to the 
study we were making. 

It became evident, however, in determining blood sugars in this way that 
certain factors must be investigated before it could be adapted to the photo- 
electric colorimeter. Two serious disadvantages were encountered among these 
factors, which had to be corrected. The first was the complicating one of a 
variable multicolored solution, i.e., the color of the Prussian blue and of the 
potassium ferricyanide. Folin and Malmros suggested the use of a yellow filter 
with the visual colorimeter to eliminate the color of the ferricyanide. A second 
disadvantage was a progressive loss from the calculated amount of sugar as the 
concentration of the sugar solution was increased. These two difficulties will be 
discussed later, as well as such other variables as time of heating, intensity of 
the light in the colorimeter, and the stability of the Prussian blue. 


Table I 


Duplicate Determinations Made on Capillary Bloods During Routine Glucose 
Tolerance Test and on Known Glucose Solutions 


capillary bloods 
glucose tolerance tests 


known glucose solution 


Case S. K. 

Case L. J. 

Case A.F. 

7/19/37 

7/20/37 

9S.0 

105 

102 

144 

144 

98.5 


104 



144.9 

134 

159 

185 

185 

147.0 

137 

1G0 

215 

215 

143.9 

200 

141 

2G4 

264 

143.9 

200 

143 

299 

295 

178. G 

179 

111 

345 

345 

178.G 

17S 

113 

375 

37S 

137.9 

335 

110 

409 

400 

140.8 

13G 

117 

41 S 

418 


TECHNIQUE 

Capillary and oxalated venous blood were obtained in the usual way. The 
tehnique of the method used is essentially that recommended by Folin J,1 ‘ 
Malmros, with the exception of the length of time for heating. . Folin an^ 
Malmros gave directions for heating the tubes eight minutes. In tin’s stud} “■ 
tubes were placed in the water-bath for twenty minutes. A 0.001 pci c<d 
glucose solution was used as a standard. The directions for use of the coloiimc 
given by Goudsmil and Summerson were followed. A yellow glass filter (supp 
bv Klett) proved to be of advantage. The deeply colored solutions in the 0 11 
Malmros method made a high intensity of light desirable, i-c., the A.G. 
former set at G, and the galvanometer switch set at, the No. 2 position. Ah >ou r 
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low ci intensity of light gave essential!} identical readings as the highei, the 
higher intensity mei eased the sensitiuU of the eolonmetei It further le- 
sulted in a saving of time bj making it possible to approach the null point 
of the galvanometer more rapid!} Two oi more readings were made b} 
racking the cup up or down However, after some experience with the instru- 
ment, only one reading was necessaiv to insure accuracy With proper eaie, 
15 to 20 blood sugar determinations mu\ be lead without any loss of aeeuiacy 
due to shifting of the nrsti ument oi to lading of the coloi Scrupulous attention 
to details of opciatton and cleanliness ot the msti ument must bo maintained 



DISCUSSION 

A very satisfactoi} acciuat} may be obtained with the use of the Folm 
Malnuos method when lead with the photoelectric colorimeter This is demon 
strated m Table I, which shows a senes of known glucose solutions determined on 
successive days This same table shows a senes of duplicate capillar} blood 
sugars, taken dunng the couise of loutme dextrose toleianee tests Tins degree 
of aeeuiacy was difficult to approach with the visual eolonmetei and especially 
so when the leadings wcie made In diffeicnt observers Identical leadings with 
the photoelectric eolonmetei wcie lctchl} obtained h} difluent obseivers 
When % ai rations occur m results obtained with the photoelectric colorimeter, 
they are significant of pipetting inaccuracies 
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As indicated before, certain standards were selected somewhat arbitrarily 
because they offered advantages in constancy as well as speed of operation. With 
a high intensity of light no appreciable difference was noted whether the gal- 
vanometer switch was set at position 1 or 2. However, at position 1, somewhat 
lower readings were obtained when the intensity of the light was diminished 
Such lower readings were especially characteristic with higher concentration of 
sugar. Pig. 1 demonstrates recoveries of a series of known solutions of glucose 
when readings are made with standard technique, with low light intensity, and 
without the yellow filter. It should be noted that the first two series of readings 
are almost identical except at higher concentrations when they tend to be a 
little lower with the low light. The percentage of difference, however, is minimal. 
Readings without the yellow filter are markedly lower than with the filter, 
and become progressively lower with the higher concentration of sugar. This 
difference is probably due to the progressively decreased yellow color of the 
ferrieyanide solution as compared with the standard. A disturbance in the pro- 
portionality of the color of the solutions is reflected in the readings and produces 
a marked variation from the calculated readings. When the filter is used, this 
variation is largely obviated. 

Studies made on the effect of the duration of heating indicate that eight to 
ten minutes is probably sufficient to complete the reduction of the ferrieyanide 
to ferroeyanide. Twenty minutes’ heating was used routinely, because, as sug- 
gested by Somogyi, 3 eight minutes may not give complete reduction. We found 
when blood filtrates were used the recoveries after eight minutes seemed to lie 
lower and less constant than those obtained with twenty minutes’ heating. 


Table II 

Showing the Stability of the Proportionality of the Color Developed in the loux 
Malmros Modification Capillary Blood Sugar Method 



In Table II the stability of the proportionality of the Prussian blue is i us 
trated. Readings made immediately, in one-half hour and in one hour, shoo no 
evidence of fading and give essentially the same readings. This factoi in- 
significant when fifteen to twenty determinations were made in a given serifc- 
Even after these variables were corrected and standardized, the leadii*^ 
obtained with the photoelectric cell colorimeter still did not approach 
culated readings and gave lower values than those obtained with the us 




JOURDON US I OLIN MAI/UROS MICRO BI OOD SUG IK METHOD 


S51 


colorimetei The leadings ueie eonsistent and pioduced a stiaight line curie 
■nhen plotted on loganthime papti Tlie cleptli ot tlie coloi apparently did not 
follon Beer’s Ian nlien applied to the icsponse of the photoelectric cell This 
disciepancy mai he due to failme of qnantitatne pioduetion of the eolol oi to 
mteifeience bj colloidal pai tides mtiodueed with tlie noil gum gliatti solution 
111 eithei case the factm uas a constant for which a calihtation cunc (Fig 2) 
lias made This enne was made fot the 0 001 pei cent standaid A 0 002 pel 



Fig 2— Calibration cunc foi 0 001 per rent standard glucose solution 

cent sugai standaid mav be used which will gne accuiate readings up to 230 mg 
per cent of blood sugai without coirection This standaid was discaided because 
it necessitated leadjiistment of the instillment with tlie change in standard 
With the use of the calibration eune, accuiate leadings maj be obtained as high 
as 500 mg pei cent, using onh the 0 001 pet cent standaid Fig 2 shows the 
calibration ciu\e Table III shows leadings on se\eral blood sugar determina- 
tions collected bj using the calibration eiu\e When ieco\cnes with the 0 001 
pei cent standaid aie corrected with the oahbiafcion cunc, thej will superim- 
pose on rcoo\enes with the double standaid (0 002 pei cent) up to a le\el of 250 
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Table III 


Showing Use of the Calibration Curve in Higher Concentrations of Glucose 



SPECIMEN' 



CALCULATED 

RECOVERY 

CORRECTED 

DIFFERENCE 

A. 

Mixture of 5 blood specimens 




171 

182 


B. 

0.1 c.c. of (1 c.c. of A plus 1 
0.33 per cent glucose) 

C.C. 

of 

258 

232 

201 

plus 3 

C. 

0.1 c.c. of (1 c.c. of A plus 1 
0.5 per cent glucose) 

c.c. 

of 

342 

300 

344 

plus 2 

D. 

0.1 c.c. of (1 c.c, of A plus 1 
0.67 per cent glucose) 

c.c. 

of 

425 

361 

425 

minus 1 

E. 

0.1 c.c. of (1 c.c. of A plus 1 
1 per cent glucose) 

c.c. 

of 

591 

470 

5SS 

minus 3 


mg. per cent. Above this level, correction must lie made with the double standard 
also. We feel that the use of the single standard (0.001 per cent) is much simpler 
and gives as great a degree of accuracy as the use of several standards. 

SUMMARY 

The variable layer photoelectric colorimeter is adaptable to routine sugar 
determinations by the Folin-Malmros capillary method. The method is accurate 
and simple. A yellow filter is advantageous for securing consistent results. The 
readings with the colorimeter do not follow Beer’s law, and a calibration curve 
is necessary for accurate results. A standardized technique permits a high degree 
of accuracy and makes feasible the use of the method for routine determinations 
of blood sugar. 
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A METHOD FOR STAINING RICKETTSIA IN SECTIONS' 


Prop. Dr. Sadami Ochi, Sapporo, Japan 


G IEMSA’S stain is generally used in the study of riclrettsia in smear P ie P^ 
rations. In well-nmde smears stained by the Giemsa method, one w 
demonstrate massively grouped rickettsia very well. In such smear I ,1 ®| ,a . , 
tions it is readily observed that the rickettsia arc very definitely inliact n y 
Furthermore, Giemsa stain is used for the demonstration of rickettsia in 
Da Rocha-Lima has used Giemsa to stain Iiicicettsia prowuzeki in sections ^ 
typhus: 11 the best stains are obtained in forty-eight hours, using 20 c.e. iS 
water + 10 drops Giemsa solution, changing the staining solution eveiy y 
four hours. If one wishes rapid staining, 20 e.e. of water and 10 
Giemsa are used, changing the stain once or twice, for a period of mo 


•From the University Eye Clinic, Hokkaido University. 
Received for publication. May 21, 1937. 
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licais The stammg is made by flooding the slide, m a horizontal position ” 
(Handb d path Miki 001 gamsmen 9 926, 1929 ) 

Notwithstanding that this method of staining with Giemsa lias been pio- 
posed, 3t appeals that staining of sections m the study oi nekettsia is mfie 
quentiy used Possibh thcie is some valid giound foi this Nevertheless, if 
the manipulation of section staining is simple, the miuobiologie study of 
stained sections might be unpoitant in nckettsiu. m\ estigations, as m other, 
smutai, cases 

In fact, well stained sections could be veiy useful m imei oh 10 logic m 
instigations If, foi example, some soit of coloied bodies should he observed 
m stained sections, sufficient stiidi could be made by senal sections to deter- 
mine if they aie, oi aie not, nuciobiologic m nature It is self evident that 
one cannot detenume by stained smeais whether the coloied bodies in the 
tissue aie a pathologic reaction pioduct of the tissues oi actual pathogenic 
mieiooigamsms But m stained sections one can obseive simultaneously, and 
eompaie, the tissue changes and the stained bodies Theiefoie, the examma 
tion of stained sections becomes moi c and more essential in such microbiology 
studies, paiticulaily if such bodies aie readily stamable iu sections 

The history with lefeienee to the nekettsia is heieby omitted Rickettsia 
have pieuouslv been found m cases of tvphus Thev have also been discov- 
ered, m Japan, m cases of tsutsugamushi disease Theie aie manj xepoits of 
the detection of nekettsia m othci diseases H Da Rocha Lima savs “Some 
nekettsia, and among them i? piowateh, R rummantium, R (Deimacen- 
h oxen us) nekettsia , lead, m the host animal an exclusively, or prepondenngly, 
mtiacellular life and fonn juvtianucleai accumulations which remind one of 
the Ghlam>dozoa of Piowazek” (Handb d Path Hicroorganismeu 8: 1317, 
1930) In tsutsugamuslu disease, the nekettsia found m smear pieparatious 
fiom e\penmeutal animals aie chieflv m tJie endothelium and histiocytes On 
the coutiaij, Piowazek’s chknmjdozoa, the so called tiaehoma bodies, aie 
found pnneipally m the epithelial cells Both, howevei, aie veiy sumlai m 
moipbology and m staining 

My method foi stauung tiaehoma bodies m sections is dnectly applicable 
to nekettsia in sections Mv method was fust published m 1910, in the Aeta 
Societ Ophthal Japon (14 Apnl) Bv it, Giam negative bacteria as foi 
example, the gonococcus arc teachh stained m sections Di Y Omsi, in my 
clinic (Klin Monatsbl f Augenli 86 June) used my method £01 the stauung 
of trachoma bodies Hcievuth is mv method, which is applicable foi staining 
nekettsia iu sections 

1 The most suitable fixation solutions for pieces of tissue for mv j 4 nnmg out hod ire 
{*!•) Scliautlmn’s subfinntc alcohol 

(b) Fornnhn «olution 

Commercial fomnhn 1 

Distilled water 9 

2 CJlojdin imbedding used m raj earlier wort, but paraffin )s ntlicr bettir 
actions must not bo more thin > nncri thick 
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3, The staining solution consists of: 

Kresylechtviolet (Gxubler) 0.5 

Glycerin 10.0 

5 per cent carbolic acid 90.0 

Distilled water 100.0 

This staining solution is for sections, which are thoroughly fixed in sublimate alcohol. 
If, on the contrary, the sections are fixed in formalin solution, a concentrated staining solution 
is necessary. 

Kresylechtviolet (Griibler) 0.5 

Glycerin 10.0 

5 per cent carbolic acid 90.0 

The stain for these solutions is used as follows : the paraffin sections are laid, 
section side down, on the bottom of a flat dish. The ends of the slide are 
raised slightly, so that the sections do not quite touch the bottom of the disk 
Then just sufficient staining solution is added to cover the section. This 
manipulation is designed, to minimize precipitation of the stain on the section. 
The staining time is usually from ten to twenty minutes, at room temperature. 
More than twenty minutes does no harm. Then the sections are washed, first 
with distilled water, then differentiated with water acidulated with aectie 
acid. The acidulated water contains 5 drops acetic acid to 100 e.c. The 
excess of stain is thus removed from the section. For differentiation it usu- 
ally suffices to leave the sections one minute in the acidulated water. Then 
the sections are again well washed to remove the acid. Then the water is 
absorbed from the stained sections with blotting paper, and they are air dried, 
Anilin-xylol (1 -.1) is poured on the sections to remove the last traces of water, 
and to clear them. Finally the anilin is removed with pure xylol and the 
sections are mounted in neutral balsam. The manipulations may be epit- 
omized as follows: 


1. Sections are imbedded in paraffin, 

2. Kresylechtviolet solution, 10 to 20 minutes'. 

3. Wash with distilled water. 

4. Treat with, acidulated water. 

5. Wash thoroughly with distilled water. 

6. Dry sections. 

7. Anilin-xylol. 

S. Xylol. 

9. Mount in. neutral Canada halsatu. 

By this procedure, riekettsia, in and out of the tissues, are detectable uith 
strong magnification. The riekettsia appear mostly as tiny spherules, ar 
ranged occasionally as diplo- or streptococci. Also, one sees a few elouga ^ 
rods, or dumbbell-shaped riekettsia. These elongated forms of riekettsia ia 
deeply colored poles, with thinner central parts, but brightly colored. 

Rickettsia appear to have intimate relation with the cells m the 
particularly one notices them in the substance of endothelial cells 3 

eytes. In the parenchyma cells of experimental animals, as liver ee k 



OCHI : A 31ETHOD FOR STAINING RICKETTSIA IN SECTIONS 


855 


mouse, I have noticed riekettsia intraeelluUrly Obviously, they are also seen 
estraeellularly, here and there. 

The staining method, described above, is very simple, compared with the 
Giemsa method, and it can be employed for many purposes b3’ an3 r one. By 



Fig- 1 --Peritoneum of mouse In the center Is a group of riekettsia, (J?) x 600 



this procedure of staining sections, one may not only demonstrate riekettsia, 
but also one has the advantage of detecting, simultaneously, tissue changes as 
^ell. It is worthy of note that with my stain, the Kresylechtviolpt has a 
metachromatic property The mast cell granules are colored rea v brown. 
They ai*e differentiated readily from riekettsia microscopically in that the 
latter are always stained a more or less dark violet Also, m si£e v mast cell 
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granules and rickettsia are different. The former are somewhat larger than 
the granule-like rickettsia. I believe that on that account, my staining 
method for sections, with Kresylechtviolet is very simple, and will prove to 
be very useful for the study of rickettsia. 

The figures show (Fig. 1) rickettsia in the peritoneum, and (Fig. 2) in the 
liver of a mouse, which were obtained from serial passage of tsutsuganuislii 
disease, sent me by Prof. Dr. N. Ogata, Biological Institute of China Medical 
College. 


A BODY TEMPERATURE REGULATING APPARATUS AND AN 
IMPROVED AXOGRAPII FOR ANIMAL EXPERIMENTS 5 


M. L. Tainter, M.D., San Francisco, Calif. 


TEMPERATURE REGULATOR 

TN PERFORMING prolonged animal experiments under general anesthesia, 
the body temperature usually falls until such abnormal conditions prevail 
as to diminish the value of the results. To combat this, specially designed 
operating tables have been built -with warming devices incorporated in them, 
or heating units have been put on the artificial respiration machines, when 
such are being used. None of these devices regulates the body temperature 
at any given temperature, but simply supplies extra heat. A more suitable 
method would be to fix the body temperature at the desired level by means 
of an automatically controlled device, in the same way as is done with watei- 
batlis, incubators, etc. I have, therefore, devised a simple electric thermostat, 
suitable for insertion into the rectum, which controls the heating unit m ac- 
cordance with the changes in body temperature. 

In Fig. 1 is shown a schematic drawing of the thermoregulator used. It 
is blown from Pyrex glass tubing of about 0 mm. external diameter, with wu 3 
of 1 mm. thickness. The general shape is that of an “L,” with the bottom or 
horizontal portion bent slightly upward at an angle of about 85° from 
vertical. The horizontal part is about 65 mm, long over all, and is closed ott 
completely from the vertical portion, except for a small hole, 1.5 mm. 111 
diameter, located at the lowermost point of lumen. 

A much greater rise in the mercury than could be secured by its expand^ 11 
alone is obtained by putting into the regulator a few drops of a liquid w ucj 
boils at about the temperature sought. Its expansion in going from the 
to gaseous state raises the mercury over a centimeter for each degice 
grade, in spite of the unusual width of the upright tube. Ethyl ethei^ i=> 
satisfactory liquid for temperatures around 37° C-, hut a somewhat moie 
form rise at body temperatures is secured from a mixture of equal pa r 
the ether and carbon bisulfide. 

•From the Department of Pharmacology, Stanford University School of Med* 

Fraud geo. 

Received for publication, Sept. 2S, 1037. 
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Filling and setting tlie mstiument can be completed m veiy few minutes 
The legulatoi is fiist filled almost to the top with meicuij, then two 01 tluee 
dtops oi the expansion liquid are chopped on top of the liicicury, the fingei 
being placed ovei the end, taking care to tiap a small bubble of an, and tbe 
whole is m\ cited The expansion liquid and an use, and by gentle tapping 
aie made to pass tbiongh the small hole into the horizontal pait Then almost 
all of the meiemy is ponied out of the \eitical poition, and it is lestored to 
its iipught position The expansion liquid and an aie thus tiapped in the 
houzoutal aim, and, as the liquid expands, it pushes the meiciujy up the \ei 



j,{g 3 — Dns J immaUc cioss section of rectal thermostat 

tical ,nra To set foi tempeiatiue the appai.itus is immeised m a bealtei of 
watei about 1° C hottei than the final teinpeiatuie desned The liquid ex- 
pands as n gas, and, if too much lias been put in, the mcumi is completeh 
blown out of the houzoutal aim i Honing the excess gas to escape The uafei 
is then allowed to cool to the dexued tempeiature, dming which pioeess the 
rooiomj leenteis the houzoutal limb as the gas condenses The adjustable 
contact tod is then pushed down to the suiface of the metcuu and clamped 
in that position The contact mds aie insulated flora each otlioi b> glass heads 
tlueaded on the fixed lod A diop of niethjl salicylate put on top of the mer- 
cuij piexcntx oxidation dm mg opei.itioii of tlie theiinoxpit 
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III actual use, the horizontal limb is inserted into the rectum, and the 
thermostat held in place in the upright position by a clamp on a stand. The 
contacts of the thermostat control through a relay the heating pad or what- 
ever source of external heat is being used. A very satisfactory and inexpensive 
relay for this purpose is the Precision Temperature Regulator,* which is so 
constructed that it requires only plugging in to the eleetrie light socket to 
supply the current for both the heater and the thermostat. No secondary 
source of low voltage for the thermostat is required. As a heater, we ordi- 
narily use any of the market brands of electrical heating pads, covered with 
rubber cloth to keep them dry, or the all-rubber one made by the Seamless 
Rubber Company. 'When working with small furry animals, such as cats, where 
heat transference from the pad to the animal is very slow, a pad of low heat 
capacity is best to prevent too much overswing in the regulation of the tem- 
perature. Clipping the hair off the back also increases the speed of heat transfer 
and makes the regulation more sensitive. Although this apparatus has been used 
only in animal experiments, there can he little doubt that the principles involved 
would be equally applicable to the maintenance of body temperature of patients 
under conditions of shock, collapse, prolonged poisoning, etc., where this is a 
major factor in promoting recovery of the patient, and ordinarily requires con- 
tinuous nursing attention. 


AN IMPROVED AXOGRAPH 

111 making kymograpliie records, particularly of blood pressure, where the 
amount of rise or fall is important, it is a great convenience to have auto- 
matically' drawn on the record a scale from which the magnitude of the changes 
can be read off at a glance. An instrument for this purpose was described and 
named an axograph by Gautrelet 1 some years ago. Gautrelet's apparatus had 
the disadvantage that it was mounted rigidly on a clamp and spring bar, so 
that any irregularities in the paper, or lack of exact parallelism in the sup- 
port rod, prevented contact over the whole width of the paper. It did not 
prove satisfactory for general use. The axograph pictured in Fig. 2 is simpler 
to make and free from this disadvantage. 

As shown in the schematic cross-section, the supporting rod fits into the 
sleeve of the axograph. A round pin passes through this sleeve, engaging IU 
a slot in the support rod, thus fastening it in, but permitting complete revo 
lution of the axograph on the rod. In addition, the supporting rod is place* 
nearer to one end of the axograph, so that when the rod is held horizonta f 
the face of the axograph hangs in the vertical position by the force of giavd) 
and parallels the surface of the papei*. The revolving bar of the axograp* 
is very simply' constructed by using a gear bar of the desired length, an 
about 15 mm. in diameter, and cutting it out on a lathe to leave circles 0 
teeth 5 mm. apart along its length. The appearance of this in cross-see *° 
at the level of one row of the teeth is shown in Fig. 2. When the axograp ^ 
held in contact with the smoked paper, the bar revolves, drawing a seU( f ^ 
dotted lines 5 nun. apart on the paper, which coi-respond to 10 mm. o 

•This regulator anil the thermostat can be obtained from the Eastern 
Company, New Haven, Conn. 
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piessuie when tlie oidmaiy i>e mem un uiauometei is us>ul In having the 
bottom line o£ (lots at tlie zmo level tin blood piessure can be lend off very 
readilj, as shown on the leeoul m Fig 2 The levohmg bar can be made 
whatever length is requued foi the « idth of the fcj mogiaph papei customarily 
used, the one pietuied being used foi 10im.li pipei The advantage of tins 
avogiapli ovei Gautielet’s is in the swnei joint m the suppoitmg iod, which 
penults the levohmg bai to stung out ot its veitnal plane and remain m 
contact with the entne width of the papei, m spite ot uiegulanhos on the 
sui face 01 wmikles that me sn fiequriit on long pipei Inmogiaphs 



Fig 2 — Photograph of axogtaph c toes bection dr ixUng-. of ictohlng bar And central 
Phot con&tructlon <not to sc del in \ tjpical blood pressure tracing: showing the dotted 
lines drawn on the record bj the a\og»aj>h 

In actual use, tlie uxogiaph is mounted on a long papei k> inogt apk, 
clamped to an upright iod at the far side of the apparatus It is swung into 
contact with the papet between the chums, with sufficient piessuie to gne 
him eontaet The drum is then quickly letoHed tluough a complete turn of 
the paper, dotting in the a\ogiaph leeord as it letoh es Then the msti uincnt 
be swung away fioui the M mogiaph so as to be out of the way when 
the papei is taken oft 01 fiesh papei put on 

RU UiLNCE 

J Gnutrelet, J Ipparutus for Irieuig Ordinates on Smoked Paper, C K Soe Uiol 100’ 
812, 1029 
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In actual use, tlie horizontal limb is inserted into the rectum, and the 
thermostat held in place in the upright position by a clamp on a stand. The 
contacts of the thermostat control through a relay the heating pad or what- 
ever source of external heat is being used. A very satisfactory and inexpensive 
relay for this purpose is the Precision Temperature Regulator/ which is so 
constructed that it requires only plugging in to the electric light socket to 
supply the current for both the heater and the thermostat. No secondary 
source of low voltage for the thermostat is required. As a heater, we ordi- 
narily use any of the market brands of electrical heating pads, covered with 
rubber cloth to keep them dry, or the all-rubber one made by the Seamless 
Rubber Company. When working with small furry animals, such as eats, where 
heat transference from the pad to the animal is very slow, a pad of low heat 
capacity is best to prevent too much overswing in the regulation of the tem- 
perature. Clipping the hair off the back also increases the speed of heat transfer 
and makes the regulation more sensitive. Although this apparatus has been used 
only in animal experiments, there can be little doubt that the principles involved 
would be equally applicable to the maintenance of body temperature of patients 
under conditions of shock, collapse, prolonged poisoning, etc., where this is a 
major factor in promoting recovery of the patient, and ordinarily requires con- 
tinuous nursing attention. 


AN IMPROVED AXOGRAPH 

In making kymograpliic records, particularly of blood pressure, where the 
amount of rise or fall is important, it is a great convenience to have auto- 
matically drawn on the record a scale from which the magnitude of the changes 
can be read off at a glance. An instrument for this purpose was described and 
named an axograpli by Gautrelet 1 some years ago. Gautrelet’s apparatus had 
the disadvantage that it was mounted rigidly on a clamp and spring bar, so 
that any irregularities in the paper, or lack of exact parallelism in the sup- 
port rod, prevented contact over the whole width of the paper. It did not 
prove satisfactory for general use. The axograpli pictured in Pig. 2 is simpler 
to make and free from this disadvantage. 

As shown in the schematic cross-section, the supporting rod fits into the 
sleeve of the axograpli. A round pin passes through this sleeve, engaging m 
a slot in the support rod, thus fastening it in, but permitting complete reio 
lution of the axograpli on the rod. In addition, the supporting rod is 
nearer to one end of the axograpli, so that when the rod is held hoiizonta ) 
the face of the axograpli hangs in the vertical position by the force of g 1 a ' 1 • 
and parallels the surface of the papier. The revolving bar of the nxogi nP^ 
is very simply constructed by using a gear bar of the desired leng *> ‘ 
about 15 mm. in diameter, and cutting it out on a lathe to leave CUC 
teeth 5 mm. apart along its length. The appearance of this in cross-sec ^ ^ 
at the level of one row of the teeth is shown in Pig. 2. When the axogiap^ ^ 
held in contact with the smoked paper, the bar revolves, drawing a SLrl ^ o( j 
dotted lines 5 mm. apart on the paper, which correspond to 10 mm. 0 

•This regulator and the thermostat can be obtained from the Eastern E si 
Company, New Haven. Conn. 
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of citrate solution, the cell v oltunes in tile five portions w ei e adjusted to 25, 29, 
35, 40, and 45 pel cent, and the citiate concentiation m the plasma of each 
sample was brought to the appiopnate amount Adjustment of the citrate 
concentiation m the plasma is neeessatj since when in loutine woik blood is 
drawn fiom patients, the eitiate eoneentiation in the plasma is influenced b} 
the per cent cell volume of the blood The well pined samples weic placed 
in flat bottomed sedimentation tubes of 4 mm boie, winch gave a blood column 
100 mm high Aflci one liom the obseived sedimentation was lecorded m 



mdhmefeis, the samples wuc then ecntiifngcd tlmty minutes at 3 000 i pm 
and tile peiccntage volume of pached led ceils read off directly The icsults thus 
obtained ale given in Fig 1 three blood samples gave curves so closely alike 
that they are lepiescnted by only one line m the liguie, the same is tine for two 
othei pairs of cuivcs No attempt was made to spcciallj select the patients 
since it is eleai fiom the icsults of Giani 3 and Rouike and Ehnstene* that the 
m vitro influence of cell volume upon the sedimentation iate is a consistent 
one, which is not related to the paiticulai infection By averaging the results 
°f rig 1, the final collection chait given in Fig 2 is obtained 
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DETAILS OP TECHNIQUE 

Iii routine use of this method, 2 e.c. of blood is added to 0.35 c.e. of 3.S 
per cent citrate. Accurate measurement is essential, especially of the citrate, 
since the same sample is used both for a cell volume estimation and for the 
sedimentation test. Using a 2 c.e. long precision type of syringe and the 
technique indicated, we find that the syringe transfers 0.05 ± 0.01 c.e. of citrate 
to the blood sample the remainder of the citrate, 0.30 c.c., is placed in the 
small tube which receives the blood. The sedimentation tubes are 11 c.c. long 
and of 4 mm. bore ; they may be graduated in millimeters to give a blood column 
100 mm. high — the Wintrobe hematocrit tube 0 is satisfactory, or the tubes may 
have a single graduation mark 100 mm. above the floor of the tube, readings 
being taken by a millimeter scale held against the tube. 


METHOD 


Use a 2 c.c. precision type syringe, dry and sterile, and a 1 inch 20-gauge 
needle. Draw sterile 3.8 per cent citrate into the syringe, and run the piston 
up and down, so as to wet all the inside of the syringe. Then drive the piston 
completely in while the needle is pointed upward, so that all air bubbles arc 
removed and the needle is left full of citrate. 

Enter a vein and draw blood accurately to the 2 c.c. mark. Withdraw tram 
vein, quickly detach and discard the needle, invert the syringe over a small tube 
containing the additional volume (0.30 c.c.) of 3.8 per cent sodium citrate, and 
press in the piston so that the blood flows vertically downward into the citrate in 
the tube. Do not expel the blood against the side of the tube. Immediately close 
the tube with a clean cork and invert and rotate it 10 times. The tube con- 
taining the citrate must be uncorked and conveniently placed before com- 
mencing to draw the blood, as there should be no delay in the operation. 1 he 
sample should not be used for fifteen minutes, so that it may reach room tempera- 
ture. Within five hours from the time of drawing the blood, it is well mixed 
by gently inverting and rotating the tube for at least ten times; it is ' u ‘l 
to hold the tube by the corked end, to avoid warming the sample by the heat ot 
the hand; with a capillary pipette fill the sedimentation tube to the zero mar, 
taking care to avoid air bubbles. After standing one hour in a perfectly verticil 
position, the degree of sedimentation is read off in millimeters. The tube b 
then centrifuged 30 minutes at 3,000 r.p.m., and the percentage volume ot 
packed red cells is read off directly from a millimeter scale. 

From the graph of correction curves the observed sedimentation rate isior 
rected to standard cell volume, i.e., to the 37 per cent cell volume line of b tv ~ 
This cell volume, 37 per cent, is chosen as it corresponds to 42.5 per cent w _ 
volume in the undiluted blood, which, using Gram’s figures, would be the mean 
the average cell volumes for both men and women. To use the graph in rou(l 
> work that point upon the graph is located which corresponds to both the i;i 


technique, u»uib *** v*. '.umic, «**«*-* u — -• ,, 

volume of XaOH canied over into the water Is found by titration with acid. 


•The amount of citrate transferred to the blood is found by blank trials ^ TI-* 
, using X/10 NaOH in place of citrate, and distilled water in P* aC 
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volume and the observed sedimentation rate of the blood sample; the eurve upon 
which this point lies, or the interpolated curve if it lies between two curves, is 
then followed to the standard cell volume (37 per cent) line, where the position 
of the curve gives the sedimentation rate lor standard cell volume. For example, 
if the observed sedimentation is 20 mm and the cell volume 33 per eent, find the 
figure 20 on the left hand scale of Fig 2, and follow the horizontal line opposite 
this figure until vertically over the figure 33 of the bottom line. The point thus 
located is found to lie on one of the curves; following this curve down to the 




Fig. 2 — Chart for coriectiiiK obsei v ed sedimentation rates to standard cell volume (37 
Per cent). The celt \olume figures refei to the citrated blood. 85 \oI. blood to 15 voi of 3 S 
Per cent citrate, used in the test 

standard cell volume line, the two intersect at a point opposite figure 14 of the 
left hand scale. This figure gives the sedimentation rate, corrected to standard 
cell volume. 

norm m. standards 

For corrected sedimentation rates obtained by the method described, the 
following may be taken as the standards for both men and women. 

Normal 1 to 7 mm. 

Borderline 8 to 10 mm. 

Pathologic 11 mm. and over 
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Correction for cell volume 1ms been advocated by several authors 3 - 4 in tin- 
belief that it eliminates inaccuracies resulting from variations in the ml cell 
content of the blood. However, it should lie kept in mind that all methods of 
correcting for cell volume are based on in vitro findings, when the ratio of red 
cells to plasma is artificially altered. In practice, there may lie other ik-tw.s 
involved, 2 so that correction for cell volume may introduce greater errors than 
it eliminates. It was to investigate this point that the foregoing method was 
devised; comparisons of clinical and x-ray data to the sedimentation rates were 
made by Dr. D. W. Crombie. The results obtained indicate that correction for 
cell volume is in general of advantage for blood containing over 45 per cent cell 
volume, i.e., 30.2 per cent cell volume in the eitrated sample, especially when the 
sedimentation rate is relatively low. On the other hand, correction for cell 
volume is in general uncalled for or undesirable in the ease of blood having 
normal or subnormal cell volume. 

Acknoivlcdyment . — The authors are indebted to Dr. D. W. Crombie, Medical SuperiiiU'Jiilent, 
find to Dr. P. M. Andrus, Director of the Mura Laboratories at the Queen Alexandra S.malunuui. 
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HYDROGEN ION CONCENTRATIONS AND OXIDATION- 
RE I) UCTION POTENTIALS® 


F. Lyle Wynd, Ph.IY, and Philip L. Varney, Ph.D., St. Louis, Mo. 


S KOW tinil WytuP have published a description of a single tube amplhui O 
use in the determination of glass electrode potentials, which is eliaiatterB' 
by operating at a low filament temperature, low plate voltage, and "hit a 0 ^ 
bias equal to the free grid potential. The present paper describes moth ca 
of the apparatus whereby the measuring part of the circuit can be so a( J u . ^ 
as to cause the apparent potential value to equal the pH of the unknown so u 


irrespective of the temperature. 
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Fig 1 show s that the amplifying pait ot the eneiut is similai to tliat previ- 
ously descubed A potenliometei (RS, R9, B5) lias been nisei ted m the 
measuring pait of the encuit to cancel the calibiation constant of the system 
The battei y (BA) ot the measuiing potenliometei applies its potential to 
the cahbiatcd lesistanee through appiopnatc lesistanccs (RIO, Rll), so that 
the voltage diop between successive contact tcimmals of the potentiometei is no 
longei 0100 volt, as usual, but is equal to the theoictieal change m millivolts 
pei pH unit The authors ha\c found it comement to distubute Rll between 
fl\ed and vaiiable resistances so as to allow RIO to cany onh that pait of 
the load needed to collect the total lesistanee foi the effects of tempciatiue 
m the pH millivolt ratio 



tip 1 — The theoieticil wiling of tho amplifier T\pe 89 \acuum tube 0 1 

D C im ilia mine ter 0 6 D C voltmetei 1000 olnns per \olt Cal Leeds and ‘Northiup 2320 d 
d\ inometei 111 20 ohm-, R2 100 ohms R3 10 000 ohms K1 1 >00 ohms R 100 ohms 
R6 100 ohms R7 la 000 ohms RS 2 000 olmi" R9 20 000 ohms S\\ 1 ° G mil merging 
1 Pdt federal unticapacih switches Sw -1 spit Fedei tl sntic ipacitj switch B1 G volt 
stoiage bitter} 132 B4 Ba 3 to 4 5 volts B batteries B3 19 > \olts from radio B battei its 
B\ potentiometei butter} 


Cm 

•rl 


If 

rTFtiiP 


Mjb 


Fig 2 — Method of calibrating the tf mpiiatuie correction dial 


The calibiation ot RIO is accomplished enipmcalh b\ balancing two 
potentiometers against each otlm as shown in Pig 2 With Switch 6 at position 
■d, Potentiometei 1 is standardized as usual In its standaid cell Potentiometei 
2 is then standaidizcd with the same standaid cell Switch 6 is then tin own to 
position If Potentiometei 1 is then set to lead 1 000 \ alt, and Potentiometei 
2 is set to lead 0 5733 \olt Adjust RIO until balance is obtained The langc 
ot Potent ioinelci 1 now vaius numciicallv paiallel with pll at a lciiipciatuie ot 
U An appropriate niaik is made on the mstiiumnt panel to iccoid tins 
position Potentiometei 2 is thin set to lead 0 5773 (\oltagc clnmrc ioi each 
leu pH units at a tempeiatuie ot 18° 0 ) and the pieces 4 * descubed above re- 
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peated. The necessary values for temperature corrections from 16° O', to 42° C. 
may be obtained from Table I. 


Table I 


The Changes in Voltage (D) ter pH Unit at Different Tehpehatuues 


TEMP. ° C. 

VOLTAGE CHARGES 

PER pH UNIT 

TEMI’. ° O. 

VOLTAGE CUA.VGfkS 

1*ER pH UNIT 

12 

0.0505 

28 

0.0597 

14 

0.0569 

30 


10 

0.0572 

32 

0.0603 

IS 

0.0577 

34 

0.0609 

20 

0.05S1 

36 

0.0613 

22 

0.0585 

38 


24 

0.0589 


0.0021 

26 

0.0593 

42 

0.0625 


The resistance values of RIO and Rll will depend on the type of measuring 
potentiometer (Potentiometer 1) used. For this reason a preliminary determina- 
tion. of the total ohms resistance needed should be made, using a resistance box 
in place of RIO and Rll. Providing an instrument such as Leeds and Nortlmip 
Potentiometer 7655 is used, RIO should be approximately 125 ohms, while Kli 
can be conveniently distributed between a 350 ohm fixed resistance and a 0 to 100 
ohm variable resistance. For a Type K potentiometer these values should 
be 30, 50, and 0 to 50 respectively. 

It is obvious that the measuring potentiometer must be standardized with 
Switch 6 at position A, and that in this position of the switch the B. H. B- read- 
ings on unknown solutions are expressed in millivolts. This switch enables the 
operator to instantly convert the apparatus from a direct reading pH mctu 
to a standard potentiometer for the determination of pH by calculations oi oi 
oxidation-reduction potentials. 

Assuming that the apparatus is wired according to Fig. 3, the operation is 
as follows : 


1. Depress Switch 1. This closes the circuits indicated in Fig. 1 by Swih 

1 and 3. When tube 89 is used, adjust R1 until the milliammeter indicates a 
plate current of 0.6 to 0.8 milliampere. If tube 38 is used, adjust unh 
plate current is 0.3 to 0.4. When R1 is set, it needs no further adjustment tor 
many months. 

2. When the plate current has become constant (three to five 
depress Switch 2. This completes the galvanometer circuit so that the i»<0^ 
portion of the current is shunted past the galvanometer, thus protc^tm, ^ 
instrument until the circuit is balanced. Balance with R2 and R3 u |^ ^ 
galvanometer reads zero, or approximately zero. Slight instability ot > ^ 
vanometer may be observed at this stage, but this in no wav affects a- 
accuracy of the readings. The balancing of the galvanometer in this con ^ ^ 
of lovv sensitivity is necessary only during the process of deternimi“o^ 
original zero point. It is not necessary during the determination o S11CC 
pH readings. 
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3 Depiess Switch 4 ami balance bj adjusting R6 and R7 until tlie gal 
vanoraetcr needle is stabilised This can be at am point on the galv mometer 
dial, but for convenience should be at the zeio position Open Switch 4 

4 Raise Switch 2 to the uppei position (position of maximum sensistiuty 
of the gah anometei ) and lebalance as in Step 3 Switch 2 lemams in the 
position of maximum sensitivity dmmg the deteimuiation of pH leadings 

5 Raise Switch 6 to the upper position, and standaidize the measuring 
potentiometer If readings aie to be made in teims of volts. Switch 6 lemams 
m this position The unknown solution in which the glass oi platinum electiode 
is insetted, is now budged to the calomel cell Toi tins pm pose a permanent 
budge, filled with satuiated potassium chlonde solution, consisting of a pjiex 
“U" tube m the ends of which have been sealed porous poicehui plugs, can 



FI s 3 — Vctual hook up of the amplifier The terminals Indicated by glass arid calomel 
are attached to the jack tonnections of the electrode set up illustrated In Fig 6 The terminal** 
indicated as ground galvanometer battery pot batter} and CMP are led 
through the metal cabinet bj porcela n insulator c 2 inches long- as indicated in Fig' 4 The 
Parts of the circuit thus exposed are sufficiently jnscnsltjve to shielding to enable the Indicated 
connections to be made external!} The ground terminal is soldered to a water pipe The 
galvanometer terminals are attached to the indicated terminals of the galvanometer as in 
uicated in Fig- 5 The battery terminals are attached to a 6 volt storage battery The 
Pot battery terminals are attached to the battery terminals of the measuring potentiometer 
the battery itself is within the cabinet The EMF terminals are attached to the correspond 
ing terminals of the mea&uring potentiometer as indicated in Fig 5 


tuincmenth be used The measuimg pot< ntiometci is adjusted until the gal 
'anometei needle shows no deflection upon depiessmg Switch 4 This again tan 
be at an\ point on the gahanonutu scale 

6 If readings aie desned diueth m pH units, first standaidi/e the 
measuring potentiometei as m Step 3 with Switch 6 m the uppu position 
Then depress Switch 6 and budge a solution oi known pH (as ioi instance, 
M/20 potassium phthalate huffci — pH 3 97) to the calomel cell Set the tem 
perature corieetion dial R30 to the position conespondmg to the temperature 
of the known buffei, and balance with JtS and R9 until tin gihanometei needle 
hlious no deflection on closing Switch 4 Unknown solutions maj now be sub 
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stituted for the known buffer and their hydrogen ion concentration read directly. 
For the greatest accuracy, the pH of the known standardizing buffer should 
approximate that of the unknown solution. If well insulated electrodes are used 
and the tube is thoroughly warmed, readings accurate to ±0.003 pi I unit can be 
made. In the determination of successive pH readings, it is only necessary to 
rinse the glass electrodes, substitute another solution, and balance with the 
measuring potentiometer until the galvanometer needle shows no deflection when 
Switch 4 is tapped downward. Hence, successive readings can be made in a few 
seconds. 

When the pH is being determined by calculation from the readings in 
millivolts, the readings of a standard buffer must first he obtained. The follow- 
ing formulas are then used. Switch R, in Fig. 4, reverses the terminals of the 
measuring potentiometer. 



Fig. i. — Diagram of front of box showing position of tin: switches ami dials. These position 

conespond to those shown in Fig. 3. 

1. If the observed potential is greater than that of the standard bulfei (higher I'F 
reversing Switch It will be down). 

(A - B) 

Unknown pH = C + ' 

2. If the observed potential is less than that of the standard butler (Jouer p , 
Switch R down), 


Unknown pH = C - 


(B - A) 
D 


3. When reversing Switch K is up (very low pH values): 


Unknown pH = 


(A + B) 
— 


whero A = potential of the unknown; B = potential of the standard bufler, 
standard buffer, and I> = voltage change per pH unit at the temperature 
solution (see Table I). 


0 = pH of t!< 

of the urAfl'e' 3 
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Snitch 6 111 Fig 4 is so wned tiiat when it is m the nppoi position, the 
circuit indicated bv Snitch 5 in I<'ig 1 is broken This causes the potentiomctci 
(R9, B5) to function onh when pH leadings aie being made directlj 

Since a gahanomctci is needed foi the pi dim maty standardization of the 
nteasmmg potentiomctci, it follows that two gahanometeis aie needed foi the 
complete appaiatus, prouded a potentiometei with a built m galianometei is 
used A simple modification of the wiling of the potentiometer will permit 
the built-m gali anonietei to be used first to standaidize the measuimg 
potentiometer and then bj lluowmg a snitch to function m the plate circuit of 
the amplifier Fig 5 shows the changes necessan toi a Leeds and Noitluup 
potentiometer Type 7655 



Fig 5.—' Wiring changes of built In galvanometer tjpe potentiometer to obviate the use 
of a second galvanometei The diagram to the left Indicates the original potentiometer wiring 
the figure on the right indicates the modifications The switch indicated may be a double pole 
double throw iederal anticapacitj switch mounted at an> convenient place in the potentiometer 
box 



Fig 6/ — Electrode set up The jack connections at the ends of the vertical insulators are 
}«achcd to the coi responding termin tK in licate 1 »n tig 2 The elec ti ode set up is of course 
shielded within the grounded metal cuhinet 


The eleetiode set up is shown in Fig 6 By means of the double shank glass 
eleetiode, 2 enois due to elecincal leakage across the eleetiode surfaces aie 
ledueed to an insignificant magnitude The side arm of the calomel lefeienee 
eleetiode dips into a satiuated potassium eldoude solution, contained m a bottle 
fitted with a two hole inbbci stoppei The uppei poition of the bottle is smeaicd 
with lanolin to pieient creeping ot the potassium chlondc The glass areas of 
die permanent budge should likewise be coieied with a serj thin layer of 
lanolin, so that the poieelam tips tan be kept in saturated potassium ebloiide 
solution when the appaiatus is not m use 
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ATIIOD FOR UTILIZING ILLUMINATING GAS IN THE BROWN, 
PILDES AND MC INTOSII OR OTHER ANAEROBE 
JARS OP THE LAIDLAW PRINCIPLE* 


John II. Brewer, 31. A., 


and J. Howard Brown, Ph.D., Baltimouk, Hil 


' | ' ni °st satisfactory method for the cultivation of anaerobes makes use 

ot some type of jar in which the oxygen is completely burned out by means 
oi a catalyst, originally employed by Laidlaw (1915). This method eliminates 
ie taee or oxy gen, which is always present in evacuation and replacement 
systems, and which seriously interferes with the cultivation of the most strict 
anaerobes, such as Cl. nouyi. The principal objections to the use of these jars 
ia\e ieen the initial cost of equipment and the earlier explosions which oc- 
curred with improperly designed and poorly constructed jars. The danger has 
men eliminated in more recently designed equipment. 

( 1929 ) reviews the success and failure of several workers in using 
illuminating gas for replacement after evacuation, although he makes no mention 
ot the use of this gas in catalyzer systems. We have tried over a period oi 
three years to use gas from the laboratory jet in the Pildes and McIntosh (19 21) 
an Biown (1921) jars, but without complete success until this past year. It 
uas supposed that the gas had some toxic effect as has been reported by Kladakis 
(1890), Ludwig (191S), and Prankland (1889). Kladakis is the only one ot 
these who used an anaerobic organism. His technique of bubbling the gas 
tluough the small amount of medium for thirty minutes would saturate it with 
the cm bon dioxide present, so that the pH would not be in the proper range for 
giowth to occur. Ludwig and Prankland used aerobic or facultative organism.' 
whose growth would naturally be inhibited to some degree by* anaerobic condi- 
tions. Their results were largely due to a lack of oxygen, and not to toxic action 
of the gas. 

Wurtz and Foureur (1889) used illuminating gas for freeing the medium of 
air, and for keeping the air out of the test tube until they made an inoculation 
under an oil seal; they did not actually cultivate the organism in the pns*®* 
of the gas. 


•From the Department of Pathology and Bacteriology, the Johns Hopkin-s ITnUtriitV- 
Received for publication. Oct. C, 1307. 
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Bulloch (1900) and Wilson (1917) employed illuminating gas to flush tile 
an out of special eontameis, then used pyrogallic acid and alkali to temove the 
lemammg oxygen The laige amount of alkali used (109 gm to 145 cc of 
water) was sufficient to absoib much of the gas so that the pH would not be 
loweied Wilson rejioited excellent giowtli of Cl spotogenes, Cl scptxquc, Cl 
histohjticum, Cl oedemattens, and Cl tetani In Ins system theie was ungues 
tionablj some gas piesent, but the to\ie effect of the eaibon dioxide was eei 
tamly eliminated by the alkali present 

Holker’s (1920) success in using coal gas is readilj explained m the caihei 
pait of his papei “At the outset, it is to be pointed out that the bacteria aic 
not grown m an atmospheie of coal gas nor w ei e thev giown in an atmospheio 
of hjdtogen . . The coal gas or the livdiogen, as the ease may be, serves 
meielj to wash the oxy gen ficm the vessel When the vessel is finally closed off m 
vacuimi, both the oxygen and coal gas remaining aic veil small m amount ” 

Brown, m dcseiibmg the use of his jai suggests that the hydrogen he 
allowed to diffuse into the jai at about five pounds’ piessuie The gas piessuie 
at a laboiatoiy jet is usually about one fortieth tins piessuie Because of tins 
low ptessure, uot enough of the gas will flow into the jar to start combustion 
If the jar is attached to an oidmaiv inexpensive water vacuum pump for about 
one minute and then attached to the gas jet enough gas will be drawn m to start 
combustion A manometei need not be used but if convenient mav be emplojcd 
and the jar evacuated to about 50 cm of meicuiv This is not to be confused 
with an evacuation replacement method, it is onlv to get sufficient gas mto the 
jar, under low piessuie, to initiate combustion The jar is allowed to lemam 
attached to the jot aftci the electric cm rent is turned on foi about thirty to 
fortyfivc minutes, then the eleetnc and gas ennents tinned off and the jai 
sealed 

Since the gaseS found m municipal supplies aie usually ethane, methane 
hydrogen, earbon monoxide, and lUunuiiants, all of w Inch but n to carbon dioxide 
and water, theie will be foimed an excess of caibon dioxide undet a slight 
piessuie which will lower the pH of the media about 0 4 Valley and Eettgci 
(1927) made a veiy exhaustive study of the effect of caibon dioxide on baetena 
71ns study includes Cl sporogenet. Cl wclclnt. Cl tetam, and Cl puhtfleum, and 
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T t,,at a ’ ,y ■«*“» Wt about „„ baotoia Iv 

fonml tl r id ° L ! dU ° t0 3nereaSed llydl '°" m ion concentration, although it 
on id that a certain amount of carbon dioxide actually favored the mwlh of 

xaeteria. Io offset this increase in hydrogen ions the media may Jm buffer*! 



nrnvAJ'ftii 32-candle Power Cal bon filament lamp in defies at, a ret, It, tame unit; *’• f« l ; 
fZ illlii SL ?, J ' ' ,,anul /? ctured b >- the Scientific Equipment Co., I’iiiladUplda ; t 
cter connected in the 'vacuum line by T-tube ; }, water tiap; 5, water \acuum pump. -L 
to jar. Rubber tube leads to bottom of jar to aid dillusion ; II, vacuum connection: C, Ulunil 
ing gas jet connection (Pliotograph Courtesy of Hynson, AVestcott & Dunning, Bnltimort). 


but we have found it more convenient to enclose a test tube of soda lime wlii<-« 
may be used repeatedly for at least five weeks. The use of soda lime is perhai-' 
more desirable because any medium may be used without the addition of a bu“ tr * 
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The Use oi gas iioni a laboiatoiv jet not onty 1 educes tlu tost of the set up 
to about one thud its iounu putt, bnt the it is no need ioi a hjdiogui tjlmdei 
oi genciatoi Illuminating gas is less e\j>losi\e and is used at less than one 
twentieth to one fiftieth o£ the li>diogen pitssuie 

In oidet to detenmne whether this method would be applicable in other 
cities whole the municipal supply is somewhat diffcient from that m Baltimore, 
aiialjses of supplies m vaiious sections ot the Irntcd States weie obtained, 
samples weie sceuied iiora some of them and used m the iars If property used, 
good glow tli should be obtained fiom an> gas wheie the analysis is simdai to 
those shown m Table I 

This anaciobic sjstun, using illummatmg gas, is being employed success- 
fully m scsci.il luboi itones in Johns Hopkins Hospital and Medical School, 
and m one commercial laboi itoij a large numbei ot stenhty tests are handled 
in this way vei) mcxpciiMVch as compared with formei methods A control 
tube containing Cl novyi m 1 100,000 dilution is included in each jai, and good 
giowth m foity eight horns dcmonsti ites the absolute anaeiobiosis in the j«u 

The equipment shown m Tig 1 illustrates the usual ariangement the cost 
of which is less thin twent} fne dollais The cffoit and time (three to five 
minutes) which is usualh icquiied to place the tubes m the jv loll the plastiemo 
seal, paitully evacuate and attach the gas, maj be lessened if a three wav stop 
coelc is attached to the vacuum (B) and gas (f 1 ), and then to the jai outlet (A) 
After closing the tat, it is onty ncccssaij to plug in the ciu rent (110 volts 
Unough a 32 C P caibon fd iment lamp m senes) When about a 50 cm vacuum 
is reached, the stopcock is tinned so that the gas will flow into the jar Alter 
thnty to forty five minutes the vahe at (A) is closed and the gas and electne 
an rents discontinued 

The use of electi ic iH\ he lU d eatah ?cr s\ stems foi the detection of anaerobi s 
m pioducts in ampoules and othu piepaialions has several advantages ovei 
m my othei methods which nc satistacton foi tlie less stnet anaeiobcs, such 
as Cl s potoycncs, Cl uelclnt, and (l trtani One of these advantages’ is that 
m testing the stenhty of biological products a luge numbti of tubes mas be 
tested at one time, and not onh will the anaeiobcs which have a comparatncty 
high oxygen toleiance he picked up but the most fastidious organisms as well, 
mail) of which ate entueh ovei looked when Smith tubes oi similar methods 
ate employed Anothei advantage is that absolute anaeiobiosis exists from the 
tune the jai is placed in the incubator and is not dependent on slow working 
cataljst or vegetable tissue s\ steins m winch foi ty eight horns may ehpse bc- 
foie an anaeiobic state is i cubed 
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THE WEIGHT CURVE COMPLICATED BY DEATHS* 


R. D. Templeton, and Mary C. Patras, Chicago, III. 


I F ONLY the surviving animals are considered in calculating an average weight 
curve, the death of individual animals frequently gives false implications to 
the results. For example, the average weight of four animals (Table 1) was 
175 gm. at a time when one animal was much smaller than the others. The 
death of this small animal and the dropping of it from the weight curve caused 
an apparent average gain in weight of 18 gm., when actually all of the surviving 
animals lost weight. This apparent gain is due to the fact that the dropping 
of one animal from the total of four is a reduction of 25 per cent in the number 
of animals, while the withdrawal of 100 gm. (i.e. the weight of the discarded 
animal) from the total of 700 gm. (i.e. the total weight of the four animals) is 


a reduction of only 14.2 per cent. 

Table I 



NUMBER OF 

WEIGHTS 

NUMBER OF 

WEIGHTS 

CHARGES IN' 

ANIMALS 

BEFORE 

DEATHS 

ANIMALS 

AFTER 

ONE DEATH 

WEIGHT 

1 

flETi 

i 

195 

—5 

1 


i 

190 

-10 

i 


i 

195 

-5 

i 

100 

0 

0 

— * 

Totals 4: 

700 

o 

»> 

580 



Averages 

175 


193 



To eliminate the objection referred to, an experiment may be considered 
a unit consisting of several parts, each part a vital constituent until the ultimate 
end, the ultimate end of such an experiment being the death of all its p- 11 -• 
If an experiment is considered as a unit, no individual animal can be disear ^ 
before the termination of the unit. If the animal is to be considered 
out the course of the experiment, obviously its weight must be consideic a 

•From the Department of Physiology, Loyola University School of Medicine. 

Received for publication, Oct. 11, 19,TT. 
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The death of an animal, although laminating it as ail individual, does not 
eliminate it from the experiment, and, theiefoie, its weight at death must be 
earned as a part of the total -weight of the unit By using the total number of 
animals in the unit as the divisoi and the total weight of the unit as the 
dividend, a curve is obtained which icpiesents the weight of an average animal 
and is parallel to the cuive repiesentmg the total weight of the experimental 
unit 

The fallacies of the weight curve wheie only the surviving animals are eon 
sideted aie especially noticeable when dealing with adult animals on a deficient 
diet One of our studies in vitamin B insufficiency included 36 adult male 
albino rats, which p nor to the experiment received a stock diet of Pox Chow 
ad libitum, with bread, meat, and cabbage onee per week Fiom the stait of 
the experiment these animals were given a diet consisting of casein, IS pet cent, 



staicli, 57 pei cent, buttei, 15 pci cent, bahei’s yeast, 5 pel cent, cod liver oil, 
2 pei cent, and inorganic salts (Hains), 3 per cent They were weighed at 
tegular mteivals during the couise of the expel intent 

When only the smvivmg animals vveie consideied ui calculating the aver 
age weight of each unit (Fig 1, cuive 1), the curve seemed significant foi the 
first foity foul days During the first thirteen days there was a small gam m 
the weight, indicative of some vitamin B having been stoied in the tissues of 
the animals while on a good diet Dunng the next fifteen days a decline was 
observed m the weight, which indicated a diminution m the stoied vitamin B 
to the extent that an inadequacy foi the well being of the animals had de 
veloped Duung the succeeding sixteen days (twenty eighth to forty fourth) 
7 animals died, howevei, the diminution m the weight of the sunning animals 
"as sufficient to also show a maiked dcciease m the weight cuive Between 
the foity foui th and fifty second day 15 animals died The diseaidmg of these 
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animals from the experiment was relatively much greater than dropping the 
weight of the discarded dead animals from that of those surviving. Thus an 
apparent gain in weight for the average surviving animal was indicated, even 
though there was actually a significant loss of weight. 

The last living weight obtained in the experiment was on one rat on the 
seventy-sixth day. The weight of that animal was ITS gm. This is the implied 
average terminal weight. The implication is false since this is only the weight 
of an individual animal, and the average final surviving weight of all the 
animals would be entirely different. 


In dealing with weight data of this kind obviously there are four important 
points; others may appear after a more detailed study. (1) The weight of 
the entire unit at the start of the experiment. (2) The weight of the unit at 
the time of greatest gain. (3) The weight of the unit just prior to the first 
death. (4) The weight of the unit at the end, when all animals are dead. If 
the weight of the unit just before the first death (Fig. 1, point A) is significant 
and the dead weight of the unit (point B) is significant, then a line joining 
these two points must be important. A straight line joining these points 
(curve 2) would imply a uniform rate of weight loss for the unit, which is not 
true. Obviously an accurate determination of the weight between these two 
extremes (where all animals are living or all are dead) would include the 
weights of some living and some dead animals. Calculation of the average 
weight of the animals in the unit by this method gives a curve which reveals a 
rapid decline in the weight of the unit between the twenty-eighth and fifty- 
eighth days. This was also the period of greatest mortality in which the unit 
was rapidly yielding to the vitamin B insufficiency. Between the fifty-eighth 
and eightieth day the decline in weight was greatly decreased. The few sur- 
viving animals were near the average death weight by the fifty-eighth day, but 
probably were utilizing the small amount of vitamin B in the diet very eco- 


nomically. 

A further study of the relative value of the two methods was made 1>> 
applying the principles involved to a study of the growth obtained on two 
groups of animals, one of which ,(22 animals) received a vitamin B deficient 
diet and the other (22 animals) received a diet deficient in both vitamin B 
and inorganic salts. The vitamin B deficient diet was identical with the one 
already given in this paper. The diet deficient in both vitamin B and morgana 
salts was simply a modification of the first diet in which starch was substitute' 
for the inorganic salts. 


, The same general impression is obtained whether only the surviving am 
mals (Fig. 2) are considered or the weight curve made to represent all amnia f 
whether dead or alive (Fig. 3) until the close of the experiment. The flattening 
of the weight curve (Fig. 2, curve A) beginning on the forty-second day 0 
vitamin B deficiency is exaggerated when only survival animals were const em 
This exaggeration is due to the death of some light animals and their m 1 
drawal from further consideration. The sudden drop in the weight cune jus 
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piecedmg the last weigh daj is due to the death of one animal and Us vvith- 
diawal fiom the gioup The weight of tins annual was a much gicatei poition 
of the total weight of tile sunning animaLs tliau it, as an individual, was of the 
total liumbei of suiviving animals 

The weight euive foi Ihe gioup of animals leeenmg both the utamin B 
and salt deficient (cuue B) diet piesents sovual megulaiitics due to death of 
individuals and then witlidiawal fiom the gioup hetween the foitieth daj and 
the close of the espenment The huge use in the emve between the one hun 
died and twelfth and one handled and twenty sixth day is due mainly to the 
death ot 5 animals and then witlidiawal fiom the cvpeument In this ease 



the uurabet of animals was nlativeh a gicitci poition ol the sm using animals 
than was the weight of thisc animals of the total weight of the smuving 
animals 

Consideliiig the giouiis of animals as two units and causing the weights 
lit all animals whetlui dt id 01 alive (Fig 3), to the' close* ol tile evpuimuit 
gave smooth ernvos These cuivos lepiesent the condition of each c\pei uncut 
as a whole It can then be said with some deglee of ceitamtv that fioin a 
stud) of 22 lats on a utimm B defieicnt diet, the avciage death weight of 
smulai animals on a diet similnlv deficient m vitamin B should be about 
123 gm By the same leasoning it mav lie said that an individual having all 
the chaiactcusties found in the 22 i Us used hcie should appiosmiHe this 
weight nine if subjected to sandal conditions This is the usual meaning of 
the tcim “avciage cuive ” 

A moie detailed studv of the methods applicable to deteimmiiig weight 
cunes was made on data obtained fiom animals (lining the fiist eight) five 
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days of experimental hyperthyroidism (Fig. 4). The diet used to produce the 
hyperthyroidism consisted of casein, 18 per cent; starch, 46.9 per cent; unsalted 
butter, 15 per cent; baker’s yeast, 15 per cent; cod liver oil 2 per cent; inorganic 
salts (Harris), 3 per cent; and desiccated thyroid, 0.1 per cent. Thirty-four 
rats (17 males and 17 females) which varied in age from 177 to 288 clays were 
used. At the start of the experiment the lowest weight (135 gm.) was that of 
a female. The highest weight (214 gm.) was that of a male. The average 
weight of all animals was 177 gm. Between the beginning and the thirty-second 
day of the experiment there were no deaths. During the first few days some 
of the animals gained and others lost in weight. The curve X to Y represents 
the average weight of all animals before deaths began to complicate the data. 
Curve I represents the average weight of the animals surviving on the various 
weigh days. The rapid rise in this curve from M to N indicates that the 



surviving animals for some reason were rapidly gaining in weight. As a maltei 
of fact, the average weight of the 9 animals which survived the entire eighty- 
five days did not at any time show a significant increase in weight as revealed 
by curve II. The rapid rise in curve I from M to N is due to the withdrawal 
from the weight curve of 23 animals which died between the forty-ninth and 
seventieth day of the experiment. This number of animals was relatively a 
much larger portion of the total number of animals living on the forty-ninth 
day than was their weight of the total weight of the living animals. 

Curves IV to IX represent subgroups of animals which were recorded dead 
at various times during the course of the experiment. The last weight in cadi 
curve is the average death weight of the animals represented. Curie 
(X-V-A) is the weight curve of the entire group whether dead or alive. C lines 
III and I coincide from X to V since during this period there was only J 
change in weight, unaffected by deaths. From V to A, however, in curve 
the experiment was considered as a unit, and the dead weight of all amnia . 
which died in the course of the experiment are carried in the curve. In ui 
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curve theie are no appreciable fluctuations which aie not significant Tlieie 
is a gradual decline in this wine between the seventeenth and the sixty thud 
day, which is the general stoiy seen m the average cunes of all subgmvps of 
animals whether they were dead on the thuti ninth dav 01 still Imng at the 
close of the experiment on the eighty fifth dn This cune also shows that bo 
tween the sixty thud and the eighty fifth da\ fheie was only a slight change m 
tiie aiemge weight of the unit which is m accord with curve II repiesentmg the 
subgroup which lived the entile eighty fiic dais 

si JWtSl 

1 A weight cuivc which represents the -linage weight of sunning am 
mils from time to time m the course of an expenment is enticized 

2 A method is pioposed in which all animals on a given expenment aie 
consideied as a unit, and no individual animal is disregnded from the weight 
euive because of dentil m the eouise of the experiment 


COMING MEETINGS 

American Society of Clinical Pathologists, San Pi im into June 3 10 mu 1 
II The meeting ou .June 9 is dev oted entirely t a tmnoi venunai under the 
dueetion of Dr Lee McCarthy of Washington X> ( The subject is Pithologi 
of the Skill ” Ileadquaiteis Palate Hotel 

The Association for the Study of Allergy, lune 10 mid 11 lie ubjuattcis, 
Ilotel Empire Sail Fiancisco 

The American Rheumatism Association, lime 11 at lolmd II ill The 
Uimeisity of California Hospital ban Finncisco 
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days of experimental hyperthyroidism (Fig. 4). The diet used to produce the 
hyperthyroidism consisted of casein, 18 per cent; starch, 46.9 per cent; unsalted 
butter, 15 per cent; baker’s yeast, 15 per cent; cod liver oil 2 per cent; inorganic 
salts (Harris), 3 per cent; and desiccated thyroid, 0.1 per cent. Thirty-four 
rats (17 males and 17 females) which varied in age from 177 to 288 days were 
used. At the start of the experiment the lowest weight (135 gm.) was that of 
a female. The highest weight (214 gm.) was that of a male. The average 
weight of all animals was 177 gm. Between the beginning and the thirty-second 
day of the experiment there were no deaths. During the first few days some 
of the animals gained and others lost in weight. The curve X to V represents 
the average weight of all animals before deaths began to complicate the data. 
Curve I represents the average weight of the animals surviving on the various 
weigh days. The rapid rise in this curve from M to N indicates that the 



surviving animals for some reason were rapidly gaining in weight. As a matter 
of fact, the average weight of the 9 animals which survived the entire eight) - 
five days did not at any time show a significant increase in weight as revealed 
by curve II. The rapid rise in curve I from SI to N is due to the withdrawal 
from the weight curve of 23 animals which died between the forty-ninth and 
seventieth day of the experiment. This number of animals was relatively a 
much larger portion of the total number of animals living on the forty-ninth 
day than was their weight of the total weight of the living animals. 

Curves IV to IX represent subgroups of animals which were recorded dead 
at various times during the course of the experiment. The last weight in cai - ' 
curve is the average death weight of the animals represented. Curve 
(X-V-A) is the weight curve of the entire group whether dead or alive. Games 
III and I coincide from X to V since during this period there was onh ® 
change in weight, unaffected by deaths. From V to A, however, in curve 
the experiment was considered as a unit, and the dead weight of all anI ™jVj 
which died in the course of the experiment are carried in the curve. In 
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The patch test is not only as aeeuiate, nunmu illy, as the lnqm.t test, but shows tlio 
following definite ad\ outages o\ei all tnbeuulm tests 

1. It is painless and does not evcite nenous cluMuu and i good lelation between 
the doctor and the patient is thus retained. 

2 It consumes less tune. 

3. It does not m\ol\c the use of mstiumeuts mil ilnn sterilization or trauma to the 
shin through injection, scarification or rubbing 

4 It can be earned out without help, oi 1 m a muse oi an assistant. 

5 In contrast to all other patch test*, it unites a slniph limited uei of reaction and 
pre\ cuts an uncontiollable spread of tuberculin on the skm 

0 It eliminates the danger of infection 

7. It has never led to *i local or geim d i (institutional leaction 

PNEUMONIA, Due to B. Fnedlanden, Bullowa, J G M , Chess, J , and Friedman, N. B. 

Arch. lut Med. 60. 733, 1937 

A report on 41 patients with acute pntumoma due to B Fnedlanden is presented in an 
attempt to poitray the disease as a cimic d and pathologic entity. The findings for these 
pitients showed a marked sumlirity to tho^e t r pitieuts with pneumoeoccic lobar pneumonia 

The mortality rate foi the entne gionp of 41 patients was S3 per rent. The highest 
mortality rate (94 per cent) ocounod in patients infected with B fnedlanden A who were 
not given serum. 

Seiuni therapy was attempted for S of the pitients, but m only 6 of them was the 
serum specifically related to the infecting organism The mortality rate for these 6 patients 
who were infected with B friedlandei » A and who received serum was 50 per cent, as con 
trasted with a mortality late of 94 per cent for the IS patients infected with the same 
organism and not treated with serum 

Xote • Since the preparation of this leport Solomon has published reports of 5 patients 
from Bclkwue Hospital Only 1 patient was tieated as earl) as the thud d.i) Tho 4 others 
were treated on the fifth da) or later The amount of seiuui gnen was inadequate All lus 
patients who leceived scrum died 

HYDATID DISEASE, Godfrey, M P Arch Int Med 60. 7S% 1937 

In the course of a thorough ic\iew of this condition the author piesents the following 
aienucs of labor itoiy diagnosis Thiec lahoratoty tests aic of greit \alue: 

1. The Precipitin Test — This test, winch emplois the serum of the patient in pro 

pared h)dutid fluid, is accuiate in 03 pei cent of cases It is of value oulj when used with 

cuicfully prepared controls 

2 The Inti ada nuil Jest — The mtrndennal test of Casoni is very inJuable. It is 

carried out m a manner similar to that of the Pirquet test for tuberculosis Hydatid fluid 
obt uned b) punetuie of an aseptic c)st from the lung or li\er of a sheep is filtered and 
used for this test "When 03 cc of the fluid is injected mtradermally mto the arm of the 
patient, a wheal is raised that is about S mm in diameter. An injection of physiologic 
solution of sodium chloride should be used as a control. Wien the reaction is posttne, the 
wlied re idiea its maximum size of 4 or 5 cm. in from ten to twenty mmutes and is sur- 

roundid by an erythematous zone This test, according to Fairley, showed positive results 

in 36 pei cent of the cases m which there were uncomplicated cysts and in 26 per cent of 
the cases in which there weie ruptured or suppurating cysts. The Casoni test is a useful pro 
operative guide, since it indicates when there Jus been a dangerous degree of absorption of 
hydatid fluid. 

3 The Complement Fixation Test — This test is specific and is dependent on a specific 
antibody m the serum of patients who have absorbed hydatid antigen. Fairley's technique 
is similar to that of the Wassenuann test. According to Fairley and Williams, m 52 4 per 
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cent of cases there is a positive reaction preoperatively; whereas in 52.S per cent of cases 
there is a positive result when there are residual or recurrent cysts. 

Leucocyte Count . — When the common causes of eosinophilia, such as asthma, chronic dis- 
ease of the skin and intestinal worms can be eliminated, a certain amount of reliance mav 
be placed on the presence of eosinophilia. In about half the eases of hydatid disease the 
eosinophile count is higher than normal, the upper limit of normal being placed by Fairley 
and Kellawav at 300 eosinophilic leucocytes per cubic millimeter of blood (6 per cent). 
Barely, the eosinophiles outnumber the neutrophiles. 

Characteristics of Hydatid Elements . — The hydatid fluid is clear, limpid, and alkaline, 
with a specific gravity of from 1.008 to 1,01a. It contains about 6 per cent of sodium 
chloride. After centrifugation it should be examined for scolices and booklets. A scolex 
measures 160 microns in length and 115 in breadth. Hooklets also may be seen, their length 
varying from 20 to 40 microns. 


BACTEEIEMIA, Significance of Hemolytic Streptococci, Keefer, C. S., Ingelfinger, F. J., 
and Spink, W. W. Arch. Int. Med. 60: 1085, 1937. 

From the clinical study of 246 patients with bacteriemia the following facts were 
elicited : 

Bacteriemia in hemolytic streptococcic infection is seen most often in patients in the 
first, fourth, and seventh decades. These peaks of incidence correspond to the age incidence 
of infections of the throat and middle ear, the puerperal infections, and cellulitis and 
erysipelas. 

The general fatality rate was 72 per cent. It was highest for the patients with cellulitis 
and erysipelas regardless of age, slightly lower for those with puerperal sepsis, and lowest of 
all for patients less than 20 years of age with infections of the throat, middle ear, and 
mastoid. Aside from the differences in mortality according to age and portal of entry, such 
factors as the duration of the sepsis, the location of infection in an area that could or 
could not be treated adequately, and the presence or absence of debilitating diseases were of 
importance in determining the outcome. 

The commonest metastatic lesions were in the joints, subcutaneous tissues, and endo- 
cardium, although only about 30 per cent of the patients showed metastases. 

Becovery following bacteriemia occurred after a transitory invasion of the blood from a 
focal lesion without metastases or when the blood stream was cleared of organisms and focal 
infection was established if the lesion could be treated surgically. 

Death occurred among those with debilitating diseases, those with rapidly spreading in- 
fection without localization, and those in whom localization occurred in an area which could 
not be treated surgically (peritoneum, endocardium, or meninges). Sometimes the blood 
was cleared of organisms, but the foci of infection were situated so that they could not ho 
treated adequately. _ ^ 

From a study of the organisms which cause bacteriemia and the immune reactions 
patients with and without bacteriemia, the following statements are justified : 

Organisms isolated from local lesions and from the circulating blood were beta-henioy J 
streptococci. They all belonged to group A of Lancefield, and they all produced fibrinoljsm- 
Organisms isolated from the circulating blood frequently resisted phagocytosis and 
not killed by blood from normal persons. There are exceptions to this observation, but, by a 

large, it is true. _ somc 

Organisms isolated from local lesions were phagoeytosed by the leucocytes ^ 
normal persons and killed in varying numbers by those of different persons. The b 
patients with local lesions usually possesses the capacity of killing the homologous orgams^i 
and this function increases with the course of the disease. The presence of circulating a 
bodies assists in localizing the infection and in preventing bacteriemia. Wool ] 

In patients with bacteriemia antibodies develop which aid in the clearing ot ^ ^ 

stream. In the author’s experience all the patients with bacteriemia who recover-- 
demonstrable antibodies in the circulating blood, and it was shown that anti a i 
present in some of the patients who died, although the titer was low. 
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Battcuenna in hemolytic streptococci uifretiou »>, ot jieater value m prognosis thui 
in diagnosis, and it3 presence may be taken ts in m liiation of a loss of equilibrium between 
the local defense mechanism and the noimai tie u mg mechanism The presence of specific 
antibodies plays an important part in preventing bictenemn and in ckuing the blood of 
organisms once it has become invaded bv organisms from the local focus 

HODGKIN’S DISEASE, The Etlologic Relation of the Eosinophile to the Gordon Phenom 
enon, Turner, J C , Jackson, H , Jr Parker F Jr A.m T M St 195 1 1038 

In a series of 11 cases of Hodgkin’s disease the Gordon test lias b in positive only when 
eosmophiles could be found in the corresponding mieioacopie sections fhe number of the«e 
cells was found to parallel the rapidity of development of the patho e enit substaiue upon 
which the positive test depends 

The pathogenic agent desenbed by Fried* maun and Elkeles m myeloid tissues has been 
shown to be piesent only m those suspensions of leucocytic creim that contain more than a 
certain number of eosmophiles 

Gordon’s agent anl Friederaann’s agent would both, theiefoie, appear to be derived 
from the eosinophile and consequent!) aie probably identical 

The Gordon test is positive in Hodgkin a disease onh by viitue of the piestnce of 
eosmophiles in the lesions of this disorder 

PNEUMONIA, EOBAR, in Children Andrews E T \m T Di ( hill 54 USo 2057 

Comparison, of numerical with causative fiequencies of types ot pneumococcus which 
have been recovered from children with lobar pneumonia led to their scpiration into three 
etiologic groups, the distribution of winch among patients with anl without pneumonia and 
among other members of the same families indicated a corresponding diversitv m their 
epidemiologic significance 

A t)pes appeared causative in all patients with lobar pneumonia from whom the) were 
recovered, and they were associated with a relatively high incidence of pneumonia m infected 
persons, high mortality among infants, marked evidence of familial dissemination when the 
concurrent pneumonia was ascribed to these types and rclativelj low incidence in families 
without pneumonia or in those m which the patients did not show the same tv pcs of pneu 
mococcua 

Intermediate or B types appeared causative m many, but not all of the children with 
lobar pneumonia from whom the) were recovered but, m comparison with the former group, 
showed a lower incidence of this disease m infected persons lower mortality among infanta, 
less evidence of fanuhal dissemination when the concurrent pneumonia was ascribed to these 
types, and a relativel) high incidence m families without pneumonia or m those in winch 
the patients had pneumonia ascubed to heterologous types 

The least active types (group C) nppeired to be responsible for lobar pneumonia in 
few of the children from whom the) were recovered Evidence for their familial dissemina 
tion was uncommon but tlu.se were the types most often recovered from persons coming in 
contact with patients whose pneumonia was ascribed to heterologous types 

The incidence of pneumococci the occurrence of lobar pneumonia m infected persons, 
and the familial dissemination of causative types also varied with age 

Children exposed to pneumonia ascribed to A types yielded pneumococci fount in the 
patients relative!) moie often than did adults 

Patients with pneumonia ascribed to A types constituted the moat active sources of 
infection by contact 

Repeated cultures of material from the throat weie helpful m revealing the probabh 
causative types m children with lobar pneumonia 

YAWS, comparative Histology of Syphilis and, in Jamaica, Ferris H W and Turner, 
T B Arch Path 24 703, 3937 

The initial lesion and the fi amltf&iomas of yaws ire eh inch rm 1 by epithelial hyper 
plasu with exudation of polyim rphonucle ir leucoivtes There are many lymphocytes ami 
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plasma colls iu the dermis. The scaly macules and follieulopapules have little proliferation 
of epithelium and only scant infiltrations of lymphocytes and plasma cells in the dermis. 
In the late lesions of yaws there is usually ulceration, with varying degrees of epithelial 
hyperplasia. 

With silver preparation, the treponemes of yaws ( T . pertenue) are constantly found in 
large numbers in the epidermis and more superficial dermis of the frambesifovm lesions and 
may be numerous in the initial lesion. They are demonstrated in small numbers in the hair 
follicles and dermis of about 50 per cent of the follieulopapules and scaly macules of yaws. 
They are occasionally recognized in small numbers in late lesions. 

Spirochetes are demonstrable in about 70 per cent of the papules and maculopapuies 
of syphilis. 

There is no evidence that in either yaws or syphilis the spirochetes are phagocytosed by 
polymorphonuclear leucocytes or histiocytes. 

There is no correlation between the titer of the Wassermann reaction of the Wood and 
the presence or number of spirochetes in the cutaneous lesions of yaws. 

Histologic criteria for the differentiation of the cutaneous and subcutaneous lesions of 
yaws and syphilis are in general unreliable. 


SHBIdu-PISH POISONING, Paralytic. Sommer, H., and Meyer, K. P. Arch. Path. 24: 5«D, 
1937. 


The authors have tabulated and discussed 243 cases of paralytic shellfish poisoning, 
with sixteen deaths, that occurred between Ventura County, Calif., and Juneau, Alaska, from 
1927 to 1936, Of these, 234 cases were caused by the coast mussel; 9 were caused by the 
Washington elam. 

Methods for detecting and quantitatively estimating the poison in shellfish have been 
worked out. Mussels from numerous places between central California and southern Oregon 
have been analyzed and toxin curves constructed for the past nine years. The curves for 
mussels, sand crabs, and Washington clams from localities near San Francisco since 1931 
have been specially detailed. Besides the shellfish mentioned, seven of the common varieties 
of edible clams may contain the poison in smaller amounts. 

Poisonous mussels may in no way be distinguished from normal ones, except by the 
animal test. Mussels subjected to various conditions in the laboratory have never shown an 
increase in toxicity; they usually show detoxification, the rate of which has been determined 
Mussels may take up poisons from sea water. 

Strong evidence lias been presented which points to the water of the open ocean as the 
carrier of the poison. Owing to the strong adsorption of the substance on base-exchanging 
silicates of the sand, it is not likely to oceur free in the water. The poison has been demon 
strated, at least during the poison season, in the residue from filtration of sea water. n 10 ^ 
it is contained in the plankton or adsorbed in the microscopic sand cannot at present c 


decided. 

Four different principles toxic for mice have been demonstrated in acid alcoholic extra' 
of shellfish and plankton. The methods follow: 

Standard Test . — The shellfish are opened by cutting the posterior abductor muscle,^ 
digestive glands are carefully removed and without the addition of shell water or o ^ 
tissues, are ground up thoroughly with acid methyl alcohol (4 c.c. of concentrate! d ^ 
chloric acid per liter) . Several portions of the liquid are used, so that the resic ue « ^ ^ 
nearly colorless. The combined residue and liquids, which measure approximately 
SO c.c., are poured into a centrifuge tube. The mixture is brought to a boil by nmo^^ 

of the tube in hot water and is kept boiling for a few minutes. Next it is grm ua ) 

to room temperature, preferably in the same water-bath. (If necessary * 18 ex Il0U i<j ( 

he cooled rapidly and worked up at once, or it may be stored for several < »3 • }gWj 

however, not be kept longer than a week.) After standing for a few ho " M L. tri f u *atio», 
most of the alcohol-insoluble substances have settled; they are removed b .y, aW l 

and the clear dark-colored fluid, or an aliquot part, is poured into a weighe g * - 
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evaporated on a boilmg water bath The amount of fluid chosen depends on the tune taken 
for evaporation, ic, not more than fiom Unit) to fort) five mmutea, and the amount of 
residue expected, 200 mg is sufficient for a test, from 30 to 200 mg is usuall) obtained 
from a mussel The residue is removed from the water bath before it is entirel) drj, ie, 
when it is still of a pasty consistent It is triturated with the help of a glass rod, with 
several small portions of chloroform, until the lattei comes off nearly colorless The solvent 
is poured off each tune and distended This extraction of the lipids and pigments may be 
readily accomplished if the le&ulue shows the degree of dryness mentioned Floating particles 
may, however, be made to settle b) the addition of ether The residue is next heated on the 
water bath for one or two nunutes, with constant stirring, until it is quite viscous It is 
h)groscopie and should be weighed as soon as cold For the injections distilled water ten 
times the weight of the lesidue is added, making a solution of approximate!) 30 per cent 

It is evident that the method can be modified ami adapted to specific needs For the 
detection of mere tiaces of poivon it may be coasuloied adwmtigcaua to evaporate m vacuo, 
better jet, the poison may be piccipit ited fiom the alcoholic solution bj the addition of from 
3 to 10 volumes of ether The dried residue nn> then be dnectlj dissolved foi injection On 

the other hand, certain enors must be avoided Gi aiding of the tissue with sand as per 

formed ra 1927, is of decided disadv intage since it has been shown that the shellfish poison 
19 adsorbed h) *and in much the *11111, « n a* bv j enuutit (tn aitifieixl so burn aluminum 
silicate). If laige amounts of extiait hue to lit injwti 1 so that it become desinble to neu 
trahze the solution, gieat care must be exercised m doing this, since even a slightly all aline 

reaction may destroy 50 per cent of the poison in a short tune In the stan Inrxl test a a done 

at picsent the solution is not neutralized for injection The thorough extraction with ehloro 
form and the subsequent heating should be ample to remove the fice In Irochlone acid intro 
duced It is very likely that the leinammg acid is bound to bet one which is found in large 
nnounts in any extract of shellfish md which 19 quite li undoes ou inti ipci itoneal injection 
in the foini of its h)dlOchloudc V fitalit) from the Kid ici tion done his ncvci been 
encountered. 

The ivcrigc lethal dost of shellfish poison has bum iltfimd w tint imount which will 
kill a 20 gm mouse m fiom ten to tvveutv mmutea, with tvpical neurotonic symptoms Be 
sides uneasiness, a wobbling gait, strong spasms and gaspmgs, the heart block niaj be u^cd 
as a differential symptom It is picsent only when the dose of poison is not too massive, 
otherwise, the heart is entirely steppe 1 It develops soon aftu the heart has been exposed 
and niaj last for as long as half an hour The mtestm d peristalsis also is invariably pro 
nouneed on autopsy immediately after death from pure mussel poison 

Field Test — Another test for shellfish poison, which is of great help 111 routine evamma 
turns, consists m extraction of the live* 8 with boding acidulated u iter cooling, and injection 
of 1 ce of the supernatant liquid It his been used is 1 field methol when rapid examination 
of several mussel beds bee 1111c imperative for the cst iblishmcnt of quarmtine in&uxucs For 
an avenge sized mussel liver, 1 cc of tenth noinul liydiochlonc acid plus 9 ce of water 
vi is usc<l Thoiough grinding of tin tishui is es* otnl in tins tot dso One mtnuU of 
b oshng is usually sufficient to coiguhte the bulk of the insoluble mateml, the acid need 
not bo neutralized before injection Owing probably to the inclusion of poison 311 the pre 
cipitated protein, this test allows about half the number of aveixge Icthvl doses per mussel 
expected according to the stamlnid test The ratio is still more unfavorable when neutral 
extracts are compared 
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A Textbook of Hematology* 

r P HIS volume presents a concise but fairly comprehensive discussion of normal and abnormal 
*• hematology and a discussion of the more important diseases of the blood. 

While the author states in his preface that the purpose of the book is “to present the 
subject of hematology in a manner acceptable to practising physicians as well as to those 
primarily interested in the study of disease by laboratory methods,” his book will appeal 
to the physician rather than to the clinical pathologist or hematologist already familiar with 
the subject. 

The chapter on laboratory technique is too brief to add materially to the value of this 
text, and while their application to the study of anemias is obvious, tests for free hydro- 
chloric acid in gastric contents, urobilin in the urine and the occult blood in the feces appear 
somewhat out of place in a book concerned with hematology. The general character of the 
book is such as to indicate that it was prepared primarily with the clinician in view, and to 
those who are desirous of becoming informed upon the present views of disorders of tire 
hematopoietic system it should prove of interest and value. It cannot, however, he regarded 
as an exhaustive discussion of the subject. 


Pulmonary Tuberculosis in Practice! 

' | ’ HIS is a very stimulating book. Though small, it contains a wealth of information refleet- 
1 mg an obviously extensive experience thoughtfully digested. 

Dr. Wingfield ’s hook is written for the practitioner at large and should receive a cordial 
welcome. Starting with the pertinent observation that, though the common tendency is to refer 
tiie tuberculous patient to specialized hands, the diagnosis and perhaps the most important 
part of the treatment fall within the province of the general practitioner, Dr. Wingfield at 
tempts to bridge the gap between the practitioner and the specialist. 

In the first part of this book he traces the life history of the tuberculous lesion >'i M ,e 
lung from its initial appearance through its possible stages of development to its finish, 
the second part of the book the corresponding clinical pictures are described and the a PP™ 
priate methods of treatment discussed in detail where they concern the practitioner, ros 
where they fall within the province of the specialist. 

A. large and well planned diagram divides chronic pulmonary tuberculosis into t'"-i 
stages in one of which the patient will fall, whether presenting himself for diagnosis or 
turning to the practitioner after institutional treatment. 

It is impossible to read this book without profit and it can be recommended as » 
balanced thoughtful study based upon an ample and well-digested experience. 

*A Textbook of Hematology. By William Magner, M.D., Pathologist, St. 5 ^ luter 

Hospital. Toronto, Canada. Lecturer in Pathology, University of Toronto. For ny plates, 
in Pathology, University College. Cork. Ireland. Cloth, 395 pages, 23 figures, 3 colored 
*1.50. P- Blakiston's Son & Co., Inc. Philadelphia. Pa. xvingfleld Medical 

fPulmonary Tuberculosis in Practice. A Modern Conception. B> B. C. B mgn st . 

Sunerintendent, Brompton Hospital Sanitorium, Frimley ; Formerly Tube c “ ° ore MJ. 
Thomas' Hospital. Cloth. 122 pages. 25 figures. 52.50. William Wood & Co., Baltimore, 
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RECORD YOUR OBSERVATIONS 

for lectures, publications and reference 


Photomicrographs provide a per- 
manent record of microscopic ob- 
servations valuable for illustrating 
lectures, for publications and for 
reference 

The Spencer No 645 A Photomicro- 
graphic Camera may be used with 
an) standard microscope and ac- 
commodates 3J^ #/ x4J<£ ## films or 
plates — a convenient and economi- 


cal size for making contact prints, 
enlargements or lantern slides A 
side focusing eyepiece facilitates 
focusing the specimen on the plate 
The mirror is automatical thrown 
out of the optical axis during c\ 
posure The fixed bellows has the 
correct projection distance to give 
the specimen the same magnification 
on the plate as is obtained visualK 


Write Depl E15 for complete details 
on Spencer Ph otom i crogra phic Cameras 


Spencer Lens Company 

MICROSCOPES REFRACTOMETERS 

MICROTOMES » — — i COLORIMETERS 

PHOTOMICROGRAPHIC 1 1 BUFFALO 1 1 SPECTROMETERS 

EQUIPMENT PROJECTORS 

Spencer instruments will be exhibited m Booth 228 
A M A Convention San Francisco June 13 to 17 
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A Textbook of Hematology* 

T HIS volume presents a concise but fairly comprehensive discussion of normal and abnormal 
hematology and a discussion of the more important diseases of the blood. 

While the author states in his preface that the purpose of the book is "to present the 
subject of hematology in a manner acceptable to practising physicians as well as to those 
primarily interested in the study of disease by laboratory methods,” his hook will appeal 
to the physician rather than to the clinical pathologist or hematologist already familiar with 
the subject. 

The chapter on laboratory technique is too brief to add materially to the value of this 
text, and while their application to the study of anemias is obvious, tests for free hydro- 
chloric acid in gastric contents, urobilin in the urine and the occult blood in the feces appear 
somewhat out of place in a book concerned with hematology. The general character of the 
book is such as to indicate that it was prepared primarily with the clinician in view, and to 
those who are desirous of becoming informed upon the present views of disorders of the 
hematopoietic system it should prove of interest and value. It cannot, however, be regarded 
as an exhaustive discussion of the subject. 


Pulmonary Tuberculosis in Practice! 

T HIS is a very stimulating book. Though small, it contains a wealth of information reflect 
ing an obviously extensive experience thoughtfully digested. 

Dr. Wingfield’s book is written for the practitioner at large and should receive a cordial 
welcome. Starting with the pertinent observation that, though the common tendency is 1° re ^‘ 
the tuberculous patient to specialized hands, the diagnosis and perhaps the most imporfaii 
part of the treatment fall within the province of the general practitioner, Dr. Wingfk a 
tempts to bridge the gap between the practitioner and the specialist. 

In the first part of this book he traces the life history of the tuberculous lesion ii ^ 
lung from its initial appearance through its possible stages of development to its |j“ IS ‘‘ 
the second part of the book the corresponding clinical pictures are described an • 
priate methods of treatment discussed in detail where they concern the practitioner, 
where they fall within the province of the specialist. 

A large and well planned diagram divides chronic pulmonary tuberculosis info ^ ^ 
stages in one of which the patient will fall, whether presenting himself for dia 0 nosi 
turning to the practitioner after institutional treatment. 

It is impossible to read this book without profit and it can be recommended as • 
balanced thoughtful study based upon an ample and well-digested experience. 

* a Textbook of Hematology. By William Wagner, M.D., D-P-K, Patholwisfi S* wct u r e^ 

^ t Ju—^erTultsis"; 

wood ft CO., Baltimore. ■ 
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Get Acquainted with These MOSBY Books 


AT THE SAN FRANCISCO MEETING 
OF THE A.M.A.— JUNE 13-17, 1938 

Wc arc looking fotward to seeing YOU and jour friends at the San Francisco 
session of the American Medical Yssociation June 13-17 Make the Mosbj 
Booth— No 93~\oui hcadquartcis duiing this convention For jour con- 
venience there will be comfortable chairs wheie vou can rest — or browse through 
the new medical iiteratme that will be on displaj Courteous attend mts will 
be on duty at all times to sene jou 

THE C V MOSBY COMPANY 


THE HEART IN I'REGNYNCY 
An inquiry into the relationship between the 
heart and pregnancj Bj JULIUS JENSEN 
370 pages, 5 illustrations Price $3 30 

SYMPTOMS OF VISCERAL DISEASE 


$3 00. 

HEMORRHOIDS 
Includes the details of the injection ticatment— 
and accepted operations B\ MARION C 
PRUITT. 170 pages, 73 illustrations Puce 
¥100 


sj stem m its 
Bv FRANCIS 
Edition 442 
dates Price. 


NEURO-OPHTHALMOLOGY 

Bridges 

mologj , 

benefits 

surgeon 

REA 

plates Price, ¥0 00 


<1 ophthal 
—ami the 
iphthnlmic 
LINDSAY 
10 color 


MOM VN 

Yn historical gjnecologic and anthropologlcai 
compendium covering ail that Is known of 
feminine structure function and occupation 
bolh normal and abnormal B\ PLOSS VND 
BARTLLS In 3 Volumes 2 018 pages 1 002 
Illustrations Price, per set $30 00 Terms 
$3 00 with order, $3 00 per month 


<>I»EIt \TIY K SURGERY' 

The experience and advice of men who meet 
surgical problems in the operating room and 
solve them with knife Ugatuie and clamp By 
J SHELTON HORSLEY AND ISA YC A BIG 
GER in Two Volumes 1 387 pages 2 230 
Illustrations Price, $15 00 


MACLEOD'S PHYSIOLOGY 
IN MODERN MEDICINE 
Brand new — and balanced in it a discussion of 
puie phvsiolosy in its relation to clinic il medi- 
cine and surgerj Bj PHILIP I BYRD 8tli 
Edition 1,051 pages, 355 illustrations Price 
¥s 50 


diagnosis or vcotc surgical 

DISK YSES OF THE ABDOMEN 
Everj proved means of diagnosis of the acut 
surgical diseases of the abdomen is arrange 
?J?ndsely and completely Bv JOHN A 
HARDY In Preparation Ybout 500 pages 


M VN YGEMENT OF THE 
SICK INFANT A CHILD 


This new edition is reallj a new book, entirely 
recast, punted fiom new type Enlarged to 
include the Child as well as the Infant By 
LANGLEY PORTER and IV D CARTER 
5th Edition 8"4 pages 91 Illustrations Price, 
$10 00 


HERN I V 

A complete tieattse on hernia its diagnosis 
and treatment B\ LEIGH V WATSON 391 
pages 281 Ulustidtions Price $7 50 


TEXTBOOK OF HISTOLOGY 
YOU MEDICAL STY DENTS 
In this book cells arc considered flist then tis- 
sues anl lasth organs Bv EVELYN E 
HEM DR 365 pages 340 illustidtions Price, 
$1 50 

TEXTBOOK OF OPUTH YLMOLOGY 

Volume I covers 

Don of visual 

clinical methods 

developmental a 

and therapeutic 

outer eif Bj 

ELDER Vol I 

Price $15 <K> Vol II — 070 pages 742 illustra- 
tions Pi ice $15 00 


OPLRATIYL GYNECOLOGY 
Devoted exciu*i\el\ to treatment this book pcc- 
sents full' the technic of ill operations B> 
H S CHOSEN ind R J CROSSDN 5th 
Edition 107<» pages, 12G4 Ulustiatlous Pi Ice, 

$12 50 


1‘UAC TIC E or MLD1CINE 
The Practice that is illustrated Bv J S 
MEYKINS 1343 pages, 505 illustrations J3 in 
colors Price, $10 00 

MEDIC YL BACTERIOLOGY 
This text applies the fundamentals of bietui- 
ologv to the medical side of the subject Bv R 
W FAIR BROTHER 437 pages Illustrated 
Price J4 50 

VLIERGY OF THE NOSE 
VXD FAR \N YS YL SINUSES 


Price $10 00 


Tke C.V. MOSBY CO.-3525 
$3.00 a Month 

TIum; public ttions maj be puichjsed on tlie 
PA\'-Ab-YOU-READ plan Under this arrange- 
ment jou pet the books ami Journal" vou need 
and pay for them at the rate of $3 00 a month 
To take immediate ulvantage of this plm use 
the coupon at the right. 


P i (\e B I v d. - St. LouisF/Ao. 

Gentlemen ml me the follow ing Me<-bi pub- 
lic vtions __ 


Dr „ 

Addiess — _ 
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ENDOCRINOLOGY 

The Bulletin of the Association 
for the Study of 

INTERNAL SECRETIONS 


CONTENTS 

Vo l. 22, No. 3— March, 1938 

The Thyrotropic Hormone unci the Antiliormone Problem. Sidney C. ll'erner 
Serum Proteins Before and After Operations for Hyperthyroidism. 11. B. Brown and 
P. M. Mecray 

The Sex Hormone Excretion of Children. Balph B. Oesting and Bruce Webster 
Is the Blood Calcium Level of Mammals Influenced by Estrogenic Substances? Louts 
Levin and Philip E. Smith 

Observations on the Quantitative Assay of Growth-Promoting Extract of the Hjpoph 
ysis. C. Chou, Chin Chang, Graham Chen, and U. B. Van Dyke 

The Biological Effects of Thymus Extract (Hanson) on Tliymectomked Rats. Nathan 
H. Emborn 

The Biological Effects of Thymus Implantation in Normal Rats. Nathan N. Einbon 
and Leonard G. Eoivntree 

Influence of Adrenalectomy upon the Bex Difference in Ketosis. Eaton M. Mac Kay 
and liichard II. Barnes 

Criteria for the Selection of Estrous Rabbits. Maurice II. I tied man 
Tiie Effect of Synthetic Androgen upon the Gonadotropic Potency of the Anterior 
Pituitary. James B. Eamilton and J. M. Wolfe 
Chick Testis Weight Response to Gonadotropic Hormone. T. C. Byerly and IT- 
Burrows 

Experimentally Induced Ovulation in Dwarf Mice. Clinton M. Osborn 
Case Reports 

Tiie Cushing Syndrome. Charles JViltiam Dunn 
Association Notice 
Current Endocrine Literature 

EDITORS nVrtticNco 

K. G. HOSKINS. Boston SI. O. LEE, Boston H. L1SSER. Sun 


EDITORS nVrtiicNco 

K. G. HOSKINS. Boston SI. O. LEE. Boston H. L1SSER. Sun Franco 

Monthly, Subscription rate $10,00 per year 

Address: The Association for the Study of Internal Secretions 
921 Westwood Blvd. Los Angeles, 

Twenty -Second Annual Scientific Meeting, San Francisco, 1938 
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WHY SHOULD I SUBSCRIBE TO THE 
REVIEW OF GASTROENTEROLOGY? 

BECAUSE, our readers say “ ¥ou haic made a fine start 1 cep if up” 
“ Three months is a long tune to wait for the REVIEW ” “ The REVIEW 
has been very interesting and instructive to me ’ “I have enjoyed the REVIEW 
very much ” 

These anil other comments were received in a poll which is now being conducted 

BECAUSE the REVIEW is an authoritative pocl et sized quarterly publication 
bringing you the latest scientific de\ elopments m gastroentciology and allied fields 

BECAUSE each issue of the REVIEW contains bool ie\iews abstracts, and news 
items of interest to the genenl practitioner as well as to the internist 

BECAUSE the REVIEW is publishing the compete report of the American Com 
nuttee at the International Congress on Hepatic Insufficiency held in Vieh>, Trance, 
on September 10 18, 1937 * 

BECAUSE each issue of the RE\IEW features a sped il section on the liver, 
pancreas, and spleen which is under the guidance of Dr Anthonv Bassler New York, 
Dr Norman V Elton, Buffalo, Dr Leopold Liehtwitz New York Dr Charles V 
McClure, Boston, Dr Roy Upham, New York and Dr Samuel Weiss New York 

AND BECAUSE you cuinot keep up with the rapid progress in science anl 
medicine unless you subscribe to a publication which keeps the latest developments 
before you constantly as does the Review of Gastroenterology 

The June Issue w’hieli is the CONY ENTION NLMBER will contain original pa 
pers by Drs Norman Y\ Elton Buffalo Ernest I aust New Orleans, Joseph I clsen, 
Now York, I R Jankelson Boston, Clarence Lieb New York and Roy Upham, 
New York 

•The first Part of tills icport appeared in the March 193S issue a limited su[ ply 
of which is still available 

To subscribe to the Review of Gastroenteiology use the convenient coupon at 
the bottom of the page 

The REVIEW of 
GASTROENTEROLOGY 

The Pioneer Journal of Qastroenterology, Proctology and Allied Subjects m 
United States and Canada 

146 Central Park West 
New York, N. Y. 

SUBSCRIPTION BLVNIv 

The Review op Gasttoenterologt 
H6 Central Park Y\est New Yoik \ Y 

Enclosed find $2 00 (SS 00 Foietgn) for one years subset iptlon to Thf Rrvrrvv oi 
GASTnOENTEROLOGT 

Name 
Street 
City _ 


State 
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New and Different 


medical 

UROLOGY 


The Laboratory 
Diagnosis of 


ll> IIl\ IN S ROLL, B S . IfD, TVCb, 
Vttenilins Urologist, Michael Itt'cso Hospital, 
431 pages, 92 Illustrations, b color plates 
1 rice, 00 


If you want real help in treating disorders 
of the genitourinary system, “MEDICAL 
UROLOGY” is a “must” book — the book 
you MUST have 


SYPHILIS 

By 1IARR1 HAGUE, Passed Assistant Sur 
geon. United States Public Health Service, 
\\ ishingtou, I) C , Lecturer in Medicine, 
Johns Hopkins University Medical School, 
Baltimore 


This new work differs from all other books 
on the subject It is concise and lays em- 
phasis on the details of diagnostic treat- 
ment, a feature often lacking m the larger 
standard textbooks The procedures recom- 
mended are understandable and easily fol- 
lowed, embracing all diseases of the uro- 
genital tract 

“MEDICAL UROLOGY” gives you an 
accurate picture of the best modern uro- 
logical practice Its author is Attending 
Urologist to Michael Reese Hospital, Chi- 
cago, and the book is based upon his wide 
experiences and personal observations It 
is not a “one man” book, however, Doctor 
Koll has been careful to include the opin- 
ions of other authorities who may differ 
from him on controversial points 

“MEDICAL UROLOGY” is a 431-page 
detailed study — a book you can count 
on, when you need information, to give 
you the very facts you want This is 
the practitioner's kind of book, authorita- 
tive and complete The material is or- 
ganized into 42 chapters, illustrated by 
98 helpful photographs, roentgenograms, 
drawings, and diagrams In 
addition it gives you six 
full pages m color, show- 
ing 37 views of the sev- 
eral stages of various 
diseases, and more than 
1,300 classified refer- 
ences to the lit- 
erature of medical 
urology 


Thousands of physicians have united to 
stamp out syphilis To do this the diag- 
nosis must be made early — and it must 
be accurate Mistakes will be fatal to the 
accomplishment of this purpose This new 
book by Eagle is a powerful weapon for 
combating this disease and to aid in its 
control and ultimate elimination Recent- 
ly off the press, this practical book merits 
your consideration and careful examination 
Doctor Eagle analyzes the phenomena of 
the Wassermann and flocculation tests and 
largely on the basis of this original in 
vestigation offers a step by step explana- 
tion of their mechanism which more satis- 
factorily fits the observed facts than any 
heretofore proposed He discusses with 
refreshing clarity the significance of the 
laboratory report to the physician 

Contents PART I — The Wassermann 

Reaction PART II — The Flocculation 

Tests for Syphilis PART III — The 

Examination of the Spinal Fluid PART 
IV — Tests for Syphilis other Than the 
Wassermann Reaction or the 
Flocculation of Tissue Lipoid 
PART V— The Clinical 
Evaluation of the Sero- 
logic Report PART 
VI — The Statistical 
Comparison of Sero- 
logic Technic and 
the Methods of 
Choice 



Till- C V MOSB\ COMPANY 
3 j2j Pine Bird , St Louis, Mo 


Gentlemen 
a month 


Send me the books checked with (X), charging my account at the rate of $2 50 


□ IColI— MEDICAL UROLOGY — 

□ Eagle— LABORATORY DIAGNOSIS OF SYPHILIS 


55 00 

500 


Dr 

Address___ 
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Essentials of 

Obstetrical and Gynecological Pathology 
with Clinical Correlation 

liy MARION DOUGLASS, M.D., F.A.C.S., Assistant Professor of Gynecology, Western 
Reserve University; and ROBERT L. FAULKNER, M.D., Senior Clinical Instructor In 
Gynecology, Western Reserve University. 

1S7 pages, 6/ x 10, with 14S illustrations. 

Price, cloth, $4.75. 

From the Preface 

F OE some years at the Western Eeserve University we have found good 
pictures, properly grouped and displayed, of value in the teaching of 
obstetric and gynecologic pathology. Because of technical difficulties con- 
nected with repeated demonstrations of pictures, it occurred to us that they 
should be incorporated into a manual for easier use. Therefore, these 
pictures are brought together with a few paragraphs of text relative to the 
topics which they illustrate. The text includes, so far as possible, only 
those essentials which the student in an already crowded curriculum may 
be expected to grasp, or what the average clinical gynecologist or obstetri- 
cian may be expected easily to retain in mind. 

The plan is to picture and discuss briefly from a clinical point of view the 
normal histology and common or important pathology of structures from 
the lower genital tract upward. This book is in no sense to be considered 
a complete atlas of pictures or the discussion exhaustive. In both pictures 
and text, we have followed fairly closely the elementary -material presente 
each year in our students’ course. In general, this is the common routine 
pathologic material as it is seen in the laboratory. 

By keeping the text simple and the pictures those of normal histology and 
commonly seen pathology, we hope the manual may be particularly he P 
ful to the student beginning his acquaintance with the special patho ogy 
of this field, and to the clinician who, for any reason, may want to revier 
the essential histopathology of his specialty. 


THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 

Gentlemen; Send me the new book by Douglass & Faulkner on 
and Gynecological Pathology." Price, $5.00. 


"Essentials of Obstetrical 
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CARBONATED 

ALKALINE WATER 

NOT A LAXATIVE 
UNIFORM STRENGTH— PURITY 

KVIAK WVTEtt CO. OF NEW VOUK, tSC. 
6 Church Street New lock City 



ISM TEMPERATURE WATER BATH 

For Use in Routine Sero-Diagnostic Work 





I! 

Jr nk * ,, * * *&* 






T he bath is. constiucted of LIONEL METAL throughout. Piopcrly insulated, 
non-plated e\terioi assuies lasting appearance and service. A specially designed 
deflecting septum with self-circulating plates and baffles radiates the heat and ac- 
celerates ciiculation of the water. 

Speciallj designed heating elements and adjustable bi-metallic automatic thermo 
regulator assure speedy response and control within 0.25° C. Adjustable to tem- 
peratures up to 65° C., with special calibrated dial for 37 and 56° C. 

Accommodates KAHN-KOLMER-U. S. MEDICAL TEST TUBE RACKS 
as well as flasks and beakers foi use in the pieparation of vaccines. 

This bath can be furnished with or without slanting gable cover. 

Complete description of this and other E. & A. featuied water baths furnished on 
request. 
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BRUCELLA 
Isolation and Propagation 

■ '"XO-TRYPTOSE AGAR was developed particularly 
r use in the isolation, differentiation and propagation of 
** Brucella 

isolation of Brucella organisms from infected material 
such as milk, Bacto-Tryptose Agar is prepared 
with crystal violet For isolation from blood, 
no dye is required in the medium 

Cultural differentiation of Brucella strains can 
readily be accomplished upon thionin and basic 
fuchsin media prepared r om Bacto-Tryptose 
Agar When hydrogen ilfide production is 
used as a criterion > ' r errntiation Bacto- 
ito e ’ ” lr ‘*d in an mfu- 


•r propagation of mass cultures and for vaccine production 
Bacto-Tryptose Agar supports luxuriant growth 
of Brucella More prolonged growth of the 
! organisms is obtained if the medium is pre- 

pared with fresh liver infusion 


il= of isolation, cultural identification and propaga- 
n of Brucella upon Bacto-Tryptose Agar are available 
our leaflet 'Isolation and Cultivation of Brucella 


Specify "DIF CO” 

THE TRADE NAME OF THE PIONEERS 
Research and Development of Bocto-Peptone and Dehydrated Culture Media 


Difco Laboratories 

Incorporated 

DETROIT, MICHIGAN 
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ZEISS 

PULFRICH PHOTOMETER 



Among the several applications o± the Pulfrich Photometer, analytical 
colorimetry is especially noteworthy. With a series of nine spectrum filter 
absorption is measured in selective wavelengths in terms of per cent or extinc- 
tion values taken from the drums. By reference to the established calibration 
curve, table or factor, the result is obtained immediately. Standard solutions 
are not used except for the initial calibration. 

A degree of accuracy characteristic of expensive spectrophotomctric opP aia 
tus is obtainable with this instrument. The manipulation is rapid. It is lCCom 
mended for both routine and research colorimetry. 

Literature on request. 

S H R BE n T 

LRBOHHTORV ‘SUPPLIES* 

E.H.Sargent & Company • 155 East Superior St., Chicago 
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PERMANENT 

ACCURACY 


The B & L Haemacytometer is made not only to insure high initial ac- 
curacy but to retain that accuracy pei in inenlly Counts can be relied upon 
with complete confidence regardless of the length of time the Haemacy- 
tometer has been in service 

Expert grinding and polishing of the counting chambei with special dia- 
mond cut rulings insure highest visibility and accuracy A slightly concave 
under surface prevents scratching Cover glasses are made with equal pre- 
cision, both sides being optically worked 

l he B & L Haemacytometer comes complete with case, pipettes and two 
cover glasses It may be had with Single or Double Neubauer Rulings or 
with Bass-Johns Ruling All conform to U S Bureau of Standards speci- 
fications Write for complete infoi mation to Bausch &. Lomb Optical Co , 
646 St Paul Street, Rochester, N Y 


BAUSCH S- LOMB 


....we make our own glass ro 
INSURE standardized production 



FOR YOUR GLASSES INSIST ON B 1 L 
ORTHOGON LENSES AND B A L FRAMES . , . 
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Wright Stain 4§|§ 


Kr-'tca. 


IMPORTED BY ! 
^ A ‘QS, INC., NEW YORK 



"GRAND PRIX’ 


Dr. G. Gruebler & Co. 

STAINS 

of dependable uniformity 

These Stains are guaranteed to be 
absolutely uniform and dependable. 
Our complete stock assures you of 
prompt deliveries. 

" Standard for over fifty years ” 

Sole Distributors 

AKATOS, Inc. 

55 VAN DAM ST. NEW YORK 


COMPLETE X-RAY COURSE 

A recently installed complete Westinghouse X-Ray Equipment, addi- 
tional teaching personnel, revision of curriculum, enable us to offer a 
THREE MONTHS’ Course in X-Ray Technique. 

Send your Technician to brush up on latest X-Ray Methods. 

Laboratory Course in Clinical Pathology of Nine Months 


Modern equipment, competent teaching personnel, under an expeii 
enced Director. 

Write for Catalog. 

Subscribe for Gradwohl Laboratory Digest; a monthly digest of the 
latest laboratory advances. 

GRADWOHL SCHOOL of LABORATORY TECHNIQUE 


R. B. H. GRADWOHL, M.D., Director 


3514 Lucas Avenue 


St. Louis, Missouri 
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Technician Training 
in Allergy 

• The course of instruction in allergy 
technology, established in 1926 at 
the Vaughan-Graham Clinic, Rich- 
mond, Virginia, has until now cov- 
ered a period of two years. En- 
trance requirements have been a 
high school diploma with previous 
instruction in chemistry and biology. 

• This has now been made a one year 
postgraduate course. Entrance re- 
quirements include graduation from 
an accredited laboratory of clinical 
pathology. The class is limited to 
twelve students. 

• Inquiries should be addressed to 
Dr. Davtd 21. Pipes, 201 J Vest Franl 
Un Street, Richmond, Virginia 


PROVED BAR E - 



New Features 


1. Restandardized so normal 
equals 16 grams per 100 c.c. 

2. All Instruments are now sup- 
plied with gram scale. Read- 
ings can be reported In grams. 

S. Dare Hemogloblnometers are 
now checked against the Van- 
Slyke oxygen capacity meth- 
od which Insures accuracy. 
The above at no additional 
price. 

4. Can be supplied with Helds In 
juxtaposition. 


Riekhr Instrument Company 

- SOLE MANUFACTURERS 
11919 Fairmount Ave. • Philadelphia, Pa. 


The HICKS LEUCOCYTE REACTIVE CHART 



• Interpretation of 

Blood Counts at a Glance 

• Expresses all Factors 

• Indicates Degree of 
Patient’s Resistance 

• Simple to use — 
Economical 


Section of a Hick# Chart 

Tins new modified hemogram interprets the significance of blood counts at a glance, on the 
basis of modern hematological data. It cxprcsf-cs all of the factors m tin* blood picture in* 
stead of only the leueoeyto count and neutrophil percentage. The chart, furthermore, gnes 
a graphic record of the course of a disease, showing the pretence and approximate amounts 
of nijclocytes and metamjclocytes, the degree of increase in immature neutrophils, the per- 
centage of total neutrophils and the extent of the patient’s resistance (total leucoeyto 
<ount) in relation to all these factors. Each sheet furnishes space for four complete blood 
pictures. 

No. 1.2-172 — Hicks’ Leucocyte Reacthe <£«< rn 
Chart, block of 100 sheets 4)1 .DU 

Sample Chart Free on Itequckt 


A C A 1 LABORATORY 1815 Olive Street 

» w, /xLvi/t EQUIPMENT St. Louis, Missouri 
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The same machine can he iised to shalce hemacytometer pipettes or Kahn tubes. 

A Double -Purpose Laboratory Appliance 

Either of two platforms — one to ac- 
commodate six hemacytometer pipettes 
and the other to take 18 test tubes 12 
mm. in diameter — can be used with the 
new Fisher Clinical Shaker. The plat- 
forms are interchangeable — the same 
base, motor and mechanism are used to 
agitate the rubber-coated Kahn tube 
rack or the aluminum pipette holder, at 
a constant speed of 275 to 285 oscilla- 
tions per minute. 


The Fisher Clinical Shaker 
with hemacytometer pipette 
rack is an efficient, quiet at- 
ti active instrument. 


A saving in space and money can be 
effected by the purchase of this shaker 
and racks. It is especially useful for re- 
search or where larger shakers are em- 
ployed continuously for routine work. 

Fisher Clinical Shaker, without platforms, 
for use with 110 volts, 60 cycle. A. C. only. 

Each, $32.00 

Hemacytometer Holder Each, $ 7.50 

Kahn Tube Back Each, $ 3.00 

Manufactured by 


im 


Whsi i 


m 


By attaching the Kahn 
Tube Hack, the Clinical 
Shaker is adapted for an- 
other useful purpose. 


Fisher Scientific Co. 


711-723 Forbes Street 


Pittsburgh, Pa- 
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empire improved 

HUTOTECHIt/COH 

**"' C/ “"; Dehydrates and Impregnates 
1 issue Automatically 

sec into operation by a single olds. It is electrically motivated, 

enables ,1 - A *!" **« d “ 

are to remain immersed in the- • ^ of time during which the tissues 

or different for eveTSl and ^b°“ S T1 “ “= ™7 •* »»« 
wo ' “ b ' Vat,e<1 from 7K minutes to 4 S boors. 

DOES NOT "FORGEF'T 1 ^ SUNDAY S, HOLIDAYS . . . ALWAYS. 

ECONOMICAL . ArriiDiTP the dssues from one ^ to the next. 

URATE . . . STURDILY CONSTRUCTED 

Price complete (without Paraffin Bath) $ 350.00 
Paraffin Bath . . . ^ 6Q Q0 

RMDTDC fTS »” '*• proved A u ,o, e d,nm„ 

LABORATORY SUPPLY CO., Inc. 

507-559 West I 32 nd Street .... New y orfc ’ N . y. , 
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Qntkodueuity the, 

KLETT-SUMMERSON 

TEST-TUBE 
PHOTO-ELECTRIC 
COLORIMETER 


This photoelectric colorimeter -was developed with the requirements of routine colorimetric 
analysis particular!) in mind, hut it has already found application in a variety of unusual 
analytical procedures as well Designed by Dr W H Summerson of Cornell Universit) 
Medical College, over two ) ears of intensive stud) and tests have gone into its preparation. 

Note the Following Outstanding Features: 

1. Simplicity of operation Even the most inexperienced anal)st can learn its 
use in a few moments Color measurements are made bj simply turning a 
potentiometer dial 

2. High precision. The large, easy to read potentiometer scale is graduated in 
300 divisions, covering the full range of light transmission from 100% to 0 
Duplicate readings always agree within 1 scale division, representing an in- 
herent precision of 1/3 of 1% light transmission In blood hemoglobin deter- 
minations for example this corresponds to an accuracy of better than 0 2 gni 
of hemoglobin in 100 cc of blood 

3. Comemencc, rapidity and flexibility of operation. Solutions arc con- 
tained in standardized lest tubes Wit*' ’ 

many readings may be made in a 6lior 
few seconds The test tubes fit a 15 cc 

menB ma> be read without remoxing the si-unncni irom the tube 

1. Operates with an ordinary clcctnc light bulb, directly from anj con- 
venient electric outlet, AC or DC Fluctuations in line voltage or fatigue of 
the lamp filament are without effect on the readings 

5. Entirely self-contained, complete and read) to use The dimensions arc 
jbout x 5 Y> x 17 inches, ana the instrument is light m weight and easih 
carried about 




Descriptive Circular Sent on Request 


No. 800 Photoelectric colorimeter, hlett-Sunmicrbon, complete u it h 
two standardized test tube* and built in gahanometer, for 
use on 110 volt, AC or DC $130 00 


KLETT MANUFACTURING CO. 

179 East 87th St. New York, N. Y. 
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BECKMAN pH METER 
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Accessories for special purposes 
make the Beckman pH Meter of 
almost unlimited application. These 
accessories include special electrodes 
for quantities as small as .005 ml, 
pointed electrodes for semi-solid 
substances, extension electrodes for 
direct pH determinations on pa- 
tients, etc. 


1 tigged, portable, direct reading 
glass electrode instrument for pll 
determinations, electrometric titra- 
tions, and oxidation-reduction po- 
tential measurements. Simple to 
operate, economical to maintain. 

Specially adapted to research and 
control work on the pH of 

Body fluids 
Culture media 
Sera and vaccines 
Laboratory solutions 

Accuracy of readings unaffected b.v 

Color 

Proteins 

Turbidity 

Colloidal matter 

Dissolved gases 

Oxidizing or reducing agents 


The Beckman Meter is the only pH 
instrument combining the advan- 
tages of a small, sturdy glass elec- 
trode which may be safe]}- handled 
and wiped for cleaning; a compact 
calomel electrode; built-in tempera- 
ture compensator; complete electro- 
static shielding. 


nlete^iS J ? Iodei Beckman PH Meter illustrated above, eom- 

, , ' . aC 01 ^ ’ e aiK * sea led electrodes, buffer solution, and satu- 
, ec po assiiun c i onde solution costs $195.00. Detailed inform utiou will 
be supplied on request. 


WILL 


CORPORATION 
ROCHESTER, N. Y. 
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THE CENCO Hyvac Pump 


“Cenco Hyvac ” is a name familiar to scientists 
of many languages in every corner of the globe. 
It is the universal laboratory vacuum pump by 
reason of an unchanging and thoroughly accept- 
able performance. 



Rotary Oil-Sealed High-Vacuum Pump 


Laboratory men prefer the Hyvac for its small size and 
ready portability, its complete freedom from adjustments 
or repairs, its fast action and its certain ability to produce 
pressures of three tenths of a micron or less, when genuine 
Cenco-Hyvac Pump Oil is used. In production duty for 
the industries the Hyvac has proved its ability to deliver 
continuous service along with other production machinery 
with no interruption of schedule. This to the laboratory 
worker is the assurance of investing in a pump that will 
yield the same faithful performance for many years to come. 

91105A for 110 volts A.C. $75.00 



Ut*e only Cenco 
lly>ac OU for 
h 1 c li vacuum 
exhaustion 


<£^NTRAB ; SCIENTIFIC) ©gMPi® 


SCIENTIFIC 

INSTRUMENTS 


ffixD 


New York 


otk • Boston • C 

CHICAGO 
1700 Irving Pk. Blvd. 
Lakeview Sta. 


• CHICAGO 


LABORATORY 

APPARATUS 

Toronto • Los Angeles 

BOSTON 
79 Amherst St. 
Cambridge A Sta. 
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The colorimeter illustrated presents 
a number of outstanding features 
making it ideal for clinical or re- 
search work. Built on the most mod- 
ern mechanical and optical principles, 
it is widely accepted for its accuracy 
and durability. 

Permanent glass standards including 
directions and tables are available for 
all the known methods in blood 
chemistry. 

For Complete Description and Prices, 
Write for our Bio Bulletin 

Klett Manufacturing Co. 

179 East 87th St, New York, N. Y. 


Published April 20, 1938 


Essentials of 
Obstetrical and 
Gynecological Pathology 
with 

Clinical Correlation 


By MARION DOUGLASS, M.D„ 
F.A.C.S., Assistant Professor of Gyne- 
cology, Western Reserve University; and 
ROBERT L. FAULKNER, M.B., Senior 
Clinical Instructor in Gynecology, West- 
ern Reserve University. 


187 pages, 6/xIO, with 148 illustrations 
Price, cloth, $4.75. 


T HE plan is to picture and discuss 
briefly from a clinical point of 
view the normal histology and com- 
mon or important pathology of struc- 
tures from the lower genital tract up- 
ward. This book is in no sense to be 
considered a complete atlas of pictures 
or the discussion exhaustive. In both 
pictures and text, we have followed 
fairly closely the elementary material 
presented each year in our students 
course. In general, this is the com- 
mon. routine pathologic material as it 
is seen in the laboratory. 

By keeping the text simple and the 
pictures those of normal histology and 
commonly seen pathology, we hope 
the manual may be particularly helpfu 
to the student beginning his acquaint- 
ance with the special pathology of this 
field, and to the clinician who, for any 
reason, may want to review the es- 
sential histopathology of his specialty- 

THE C. V. MOSBY COMPANY 
33aj Fine Btvil., St. LouB. Mo. 
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j JpERSUASION may be ever so forceful, but 
I experience alone engenders true confi- 
JaL dence. The Lilly Research Laboratories 
have reason to be glad that the doctor’s memory is 
long, that his judgment is based on results, that his 
confidence in therapeutic agents depends on fact 
and not on hearsay. Between the medical profes- 
sion and Eli Lilly and Company there exists a 
bond of respect that is the natural outgrowth of 
long years of responsible dealing with each other. 


«as 


Amebic dysentery is likely to increase dur- 
ing summer months, both m the incidence 
of new cases of amebiasis and in the ex- 
acerbation of pre-existing infection Car- 
barsone is an effective treatment. This 
pentavalent arsenical is unusually safe to 
administer. « Carbarsone, Lilly, is supplied 
for oral use in pulvules (filled capsules) 
of 0.25 Gm., in tablets of 0.05 Gm. 
(3/4 grain), and in tablets of 0.25 Gm. 
(3 3/4 grains). For convenient prepara- 
tion of therapeutic enemas, Carbarsone 
is supplied in boxes of six 2-Gm vials 
and in one-ounce bottles 


Eli Lilly and Company 

INDIANAPOLIS, INDIANA, U.S.A. 
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WATER JACKETED INCUBATOR 

BOARD OF HEALTH MODEL 
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WATER JACKETED IJt- 
CUBATOB, A. H. T Co. Spec- 
ification, Board o t Health 
Model. An impioied model 
foi electric opetatlon, of 
heavy polished copper and as- 
bestos cement sheet with pol- 
ished wax surface, insulated 
with air cell asbestos in place 
of the outer air jacket of 
formei models 

The walls of the -water 
jacket ate efficiently braced, 
and armored replaceable heat- 
ers are clamped directly to the 
copper bottom 

The improved shelf con- 
struction, ventilating tubula- 
ture and warmed air inlets 
prevent direct contact between 
appaiatus and walls and in- 
suie free cnculation of air 
w hen the incubator is filled to 
capacity 

In the latest model, provi- 
sion is made for cnculation of 
wate. through the vertical 
suppoit between the doors, 

. the thickness of the therma 
insulation below the heaters 

has been increased, and the 

electnc switches. P‘lot *ShL 
etc are placed in a counter 
sunk panel at the right side of 
base to insure safety. 

Sen sltia its. A bimetallic 

thei m 01 egulatoi , oc s inu 
and dutable construction, 
copies a minimum of 1 * 

making and bl .^ k j!J s t empeitt- 
cuit on a change in ■ “ ra pei«_ 
tuie of less than ±° u „ ,Vlc 
Respective of barometric 
changes 

svorking at 3d C under 
mal conditions. 

Code 
fiord 


Incubator, Board of Health Model, as abof e. mside diniensmns 3° 

25 inches (Id, 500 cu in ) On angle iron stand 31 ™™* te “ % or d and 

three shelves on each side, special Incubator Them o $375 00 

plug, and directions for use. For 110 volts 

1508-B. Ditto, but mounted on low base 8% inches high, for use on 370 00 Al/ el< 

{photograph sent upon request ) — . 

This triple wall, water jacketed Incubator, ln * h ® ^oacmcnti ” S *hns been »»W 

the same general speclflcations, but with successive improacm n tll0 most 

- 

ARTHUR H. THOMAS COMPANY 

RETAIL— WHOLESALE— EXPORT wTS 

laboratory apparatus and reagent s < 

ST WASHINGTONIAN*^ ,. B ^ ANC , „ 


WEST 
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CLINICAL AND EXPERIMENTAL 


THU TAKATA ARA RU ACTION' 


I CllMCVL SlGNIHC ISLE 


Julius CmsNoir, AID, ind S\dne\ Solomon, M D , X i v, Voiik, X Y 


D URING the past jeai, the Takata Ara test "as peifoimtd on a senes of 
75 cases Olu puipose was to detcnnme what diagnostic value the test 
has in cases of lnci disease With that m slew, the reaction was detci mined 
m a group of patients with outspoken lnei disease, and in a group in which 
tlieie was no clinical leason to suspect am livei lmoKement The lattei weic 
intended to serse as conti ols 


IILSTOIll 

In 1925 Takata 1 dcMsed a test depending on a colloidal reaction which he 
felt was of -value in diffeicntiatnig between lobar md bionchopncumoma In 
the same seal Takata and Aia z using cciebiospinal lluid, lepoitcd fuithcr 
espeueiues with the test, which suggested its use m diffeicntiatnig between 
meningitis and siplnlitie niioli ement of the central nenous si stem These 
inv cstigatoi s attributed the flocculation winch oceans in the positive test to a 
change in the lelationslnp of the albumin and globulin m the serum oi spinel 
fluid 

•From the ser\ice of Dr I H II Beth Isriel Hospital New York * 

ti le 1 bj i grant made b> tl e lit*. Henr> Dazian 
Recchcd for publication Oct 29 1937 

SS7 
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In 1929 Nicole, 3 under the direction of Staub, showed that a positive 
Takata-Ara reaction in spinal fluid occurs when the albumin-globulin ratio is 
changed, particularly the globulin. In 1921 Adler and Strauss 4 had shown 
that in cases where there was liver damage, the relationship of the serum 
albumin and globulin was disturbed. Having these facts in mind, Staub 5 sug- 
gested that the Takata-Ara reaction might be of value as a diagnostic measure 
in liver disease, and actually found the test positive in all cases with severe 
parenchymatous liver damage. Influenced by Staub ’s suggestion, Jezler 0 ' 8 per- 
formed the test on serum and ascitic fluid, and reported positive results in eases 
of severe parenchymatous disease of the liver, particularly cirrhosis. 

Since then numerous conflicting reports have appeared endeavoring to 
assay the value of the test as a diagnostic measure in liver disease. Greatest 
attention has been given to the results of the reaction in cases of cirrhosis. 
Most investigators, among them Staub, 5 * 9 Skouge, 10 Oliva and Pescarmona," 
Sehindel and Barth, 12 and Heath, 13 have obtained positive results in a large 
percentage of their cirrhosis cases. Takata, 14 in a monograph written in 1935, 
found that of all the eases reported in the literature the test was positive in 
90.1 per eent aud negative in 9.9 pel* cent of cases of liver cirrhosis. Similarly, 
Kirk 15 in 1936 collected from the literature 375 cases of liver cirrhosis of which 
315 gave a positive Takata-Ara reaction. 


On the basis of reports similar to these, some have concluded that the 
test is fairly specific for cirrhosis of the liver. However, most of these authors 
agree that in the early stages of the disease the test is frequently negative. 
Crane 10 found the test to he highly specific in cirrhosis, but also in cases of acute 
yellow atrophy; and many authors 9 ' 11 * 17 have reported positive results in vari- 
ous other diseases associated with liver damage. On the other hand, Nemveiler 
found that in toxemia of pregnancy, even when there was severest liver change, 
the test was always negative. Fulde 10 had similar results. K a gins, 20 howevei , 
did obtain positive results in cases of toxemia of pregnancy. 

Oefelein, 21 Gagins, and others report positive reactions in cases of bvei 
disease in which the degree of liver damage is not always extensive, such as 
malignant involvement of the liver, stasis due to cardiac failure, hepatoeelhil-u 
(catarrhal) jaundice, and liver damage secondary to cholelithiasis with obstruc 
tion. 


Different results have been obtained in carcinomatous involvement of the 
liver. Sehindel and Barth, van Ginkel, 22 Magath, 23 and Kirk have found that 
the* test may be positive in liver malignancy. On the other hand, Jezler, Cubic. 
and Hugonot and Sohier 24 obtained negative results in this condition. Fu < u 
claims that the test is .always negative in carcinoma, even with extensive m 
volvement of the liver where very little functioning liver tissue remains, 
concludes, therefore, that the test is of absolute value in differentiating between 
carcinoma involving the liver and cirrhosis. Since this differential problem n0 ^ 
infrequently confronts the clinician, such claims for the test become of gi ea 
importance and demand very critical consideration. 
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METHOD 1\D INTERPRET VTION OP REVCTION 

We employed Ciane’s modification of the method used by Jezlei In 
every' case the test was performed on the seium within one to two hours fiom 
the time the blood was diawn, although according to Jezler, 7 Crane, and Kirk 
seium kept m the lefugeiator or piesened with toluol or tin mol can be used 
after seveial days oi even weeks 

One cubic eentimetei of 0 9 pci cent solution of sodium chloi ide is placed 
mto each of si\ small tubes To the fiist tube 1 c e of serum is added After 
mixing with the saline 1 ce of the mixtuie is removed and added to the saline 
m the second tube This proceduic is continued tiuoughout the si\ tubes, 
I ce of the mi\tuie from the last tube being discaided The si\ tubes now 
contain serum dilutions of 1 2 to 1 64 To each of the tubes theie is then added 
0 25 e e of 10 pci cent sodium carbonate After shaking, 0 15 c c of 0 5 per 
cent mercmic chlonde ls added The tubes aie tboioughly shaken and c\ 
anuned aftei five minutes and again aftei twenty four hoins A positive 
reaction is indicated bv a pearh flocculum Occasionally a reddish precipitate 
occurs which is not a true flocculum and should not be considered as repre 
senting the specific leaction 

Our manner of intei preting the results was as follows 

1 Strong positive — A definite flocculation in 4 oi moie tubes oi m 3 
tubes at least one of which shows a flocculum ocoupwng about one third of the 
column 

2 Positnc — A definite but small flocculation m 3 or 4 tubes 

3 Weak positnc — A definite but minimal flocculation m no more than 3 
tubes 

All others weie considered negitivc 

Theie is a diffeience of opinion imong vauous authois as to the extent to 
which the leadings of the reaction may be subdnided Heath divides the 
leadings into five groups Migath also hsts A' e groups, but actually con 
sideis those falling into the group he teims "suspicious" as negatnc He 
states that "fiom a technical standpoint it is impossible to identify the test 
acemateh as positne unless a degree of precipitation is present sufficiently 
great to leave no doubt about the positneness of the reaction M In our series, 
we icgardcd as negative a minimal flocculation in one or two tubes which 
M&guth eonsideis weaklv positive 


results 

The test was peifoimed S2 times on the 75 cases Table I is a summary 
of the results obtained m the entire senes Of special interest to us were the 
results obtained m hvei enrhosis malignancy involving the liver, and liver en- 
largement due to caidiac failuie Of the 7 cases of clinical cirrhosis, 2 were 
regarded as of syphilitic origin In the other 5 cases the diagnosis of true 
I<aeiinec cirrhosis was made In one of the cases of Latnnec enrhosis our first 
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Table I 


Results of the Takata-Ak.v Reaction in 75 Cases 


NO. OF 

MSEASE CASES 

NO. OF 

TESTS 

POSITIVE reactions 

STRONC POSITIVE WEAK 

TOTAL 

POSITIVES 

NEGATIVE 

REACTIONS 

Cirrhosis: 

Laennec 

5 

s 

4 

3 


7 

i 

Syphilitic 

2 

4 

1 

2 

0 

3 

i 

Carcinoma of the liver 

7 

S 

3 

i 

4 

8 

0 

Parenchymatous 
liver damage: 
Hepatocellular 
jaundice 

4 

4 

0 

0 

1 

1 

o 

Syphilitic hepatitis 

1 

1 

0 

0 

1 

1 

u 

Acute toxic hepatitis 

1 

1 

0 

0 

1 

1 

0 

Liver abscess 

1 

1 

0 

0 

(1 

0 

1 

Obstructive jaundice : 
Stricture of common 
duct 

1 

1 

0 

1 

0 

1 

6 

Calculus in common 
duct 

O 

O 

0 

0 

0 

0 

o 

Adenocarcinoma of 
common duct 

1 

I 

0 

1 

0 

1 

0 

Adenocarcinoma of 
pancreas 

3 

3 

0 

0 

1 

1 

2 

Hepatomegaly of unde- 
termined origin 

S 

s 

0 

2 

1 

3 

D 

Cardiac decompensation 
with permanent 
liver enlargement: 

Arteriosclerotic and/or 
hypertensive heart 
disease 

s 

s 

0 

0 

2 

O 

tJ 

0 

< Rheumatic 

2 

2 

0 

0 

1 

1 

1 

Thyrotoxic 

i 

1 

0 

0 

0 

0 

1 

Miscellaneous 

37 

2S 

0 

6 

1 

7 

21 

Totals 

75 

S3 

8 

16 

13 

37 

15 


result was negative. Exactly one month later the reading was strongly posi- 
tive. In one case of syphilitic cirrhosis the test was at first negative, but 4 
days later it was strongly positive. 


In 6 of the cases with ascites, the Takata-Ara reaction was performed on 
the ascitic fluid. Two of these gave a positive reaction in both the blood an 
ascitic fluid. In two other cases, although the ascitic fluid gave a positne 
reaction, the degree of flocculation was not as marked as in the blood. In one 
instance, the reaction in the blood was strongly positive, the ascitic fluid nega 
tive. In the sixth of this group, the blood was at first negative, and at t u 
time the ascitic fluid was also negative. On a second examination, n hen ,c 
reaction was strongly positive in the blood, the ascitic fluid was still negatne- 
On a third determination the reaction in the blood was still positive an 
in the ascitic fluid had become weakly positive (see Table II). 

From Table I it will be noted that all of the 7 cases of liver malignant 
gave positive reactions. Of the S tests done, 3 were strongly P osl1 f ? 3 
tive, and 4 weakly positive. In this group the diagnosis was eon 




CHISNOH-SOLOUON Tin TvKyrv 18 V Rf VCTIO.N 


SOI 


TviiLr It 

Belationsuip Between Taka-tv Reaction in blood and Ascitic Fluid 


CASE NO 

TAKAT \ IN BLOOD 

TVKATV IS VSCITIC FLUID 

3 

4* + + 

+ + 

7 

+ + 4- 

0 

10 

0 

0 


+ + + 

0 


+ + + 

+ 

35 

4- + 

4-4- 

OS 

+ + 

4-4- 

TO 

4-+ | 

■f 


+++=strong positive ++~posItlve +=Ai\eak positive 0 = negativv 


by autopsy or operation In the othei 4, the fact that the site of a pumary 
lesion was known and the hard nodular state of the liver left little doubt 
as to the diagnosis of carcinoma of the liver 

Under the head of parenchimatous liver disease, it will be noted that of 
the 4 cases with hepatocellular f catarrhal) jaundice, one gave a positive leac 
tion Bach of our 2 hepatitis cases one syphilitic and the other acute touc, 
gave positive reactions 

We had in our series 11 cases of long standing liver enlargement m cardiac 
patients who were cluonieallv decompensated These mav justifiablj be as 
sumed to be eases of eardiae eiirhosts Of tins group, 3 gave positive reactions, 
8 negative 

It is of intei est to note tliat of otu 27 miscellaneous cases, serving as con- 
trols, 6 gave a positive i faction The diagnoses in these cases vseie senile 
eataiact, chronic mvelogenous leueenua and bronchopneumonia, chronic glo 
merular nephritis, peritoneal carcinomatosis, lobar pneumonia and asthma, 
chronic adnexal disease In none of these was theie any clinical evidence of 
liver cell damage, although m the fust thiee mentioned, the livei was enlarged 
However, it should he noted that there were 3 other cases with liver enlarge- 
ment in this miscellaneous group m which the Takafa reaction was negative 

COMMENTS 

Our findings are in accord with those of most investigators who claim that 
the test is positive in advanced millions, but may be negative in eaily enrhosis 
However, we must point out that m onlv two of our cases of cirrhosis did we 
obtain a negative leaetion fiist and a positive reaction later But, since the 
time mteival between the two tests was m the one instance a period of one 
month and m the other onlv four dajs, it is unwise to attempt to attribute 
this change to a progression of the livei disease fiom an call) to an advanced 
stage. Furthermore, in both instances, when the test was negative, the patient 
clinically showed evidences of advanced hepatic cnrliosis AVe had a further 
experience of obtaining a weak positive reaction m a patient with a peptic 
ulcer, m whom the leaetion was negative one week later Tins difference m 
the results obtained would rather indicate the unreliabilitv of one determina- 
tion in any suspected ease Fulde repoits a case m which this is demonstrated 
even more clearly The case, according to clinical cuteria, was definitely one 
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of liver cirrhosis. The test performed on two successive days was negative the 
first day and weakly positive the 'next. As a diagnostic test in cirrhosis, there- 
fore, the Takata-Ara reaction is of little value, since by the time the reaction 
becomes positive the diagnosis can usually be made clinically. 

Even with this fact in mind, the test would still be of considerable value 
if the contention of Fulde and others could be substantiated that it is nega- 
tive in metastatic liver involvement and therefore can be used to differentiate 
between cirrhosis and carcinoma, where this differentiation presents difficulties 
clinically. In our series, however, the test was positive in all cases in which 
there was any degree of certainty about the diagnosis of carcinoma. We can, 
therefore, not subscribe to the view that the test is of differential diagnostic 
value. The results of others would also indicate that the test may be positive 
in malignancy. In Kirk’s series, for example, of 5 cases with liver metastases, 
3 gave a positive reaction. Of the 133 eases of tumor of the liver which he 
gathered from the literature, over 30 per cent gave a positive Takata-Ara reac- 
tion. Magath similarly reports 7 positive reactions out of 9 cases of carcinoma 
involving the liver. Schindel and Barth obtained 8 positive reactions in 9 
cases of liver malignancy. 

Along with Fulde, we have found that a small percentage of cases with 
liver enlargement due to cardiac failure show a positive Takata-Ara reaction. 
This has been the experience of many investigators. In the 3,583 cases col- 
lected from the literature by Kirk, 122 were cases of passive congestion of 
the liver and 20 per cent of these showed a positive Takata-Ara reaction. 

The results in other parenchymatous affections of the liver are inconstant. 
The test is positive in some cases of hepatocellular jaundice and negative in 
others. In obstructive jaundice we found the test negative 5 times and posi- 
tive in 3 cases. Magath reports a negative reaction, except where extensive 
liver damage was present. AVe cannot agree with Oefelein that the test is 
such an extremely sensitive indicator of the condition of the liver parenchyma 
that it will register even small changes. By plotting the amount of flocculation 
observed in each tube, he obtains various types of curves and feels that the 
type of curve is indicative of either progress or regression of the disease process 
in the liver. Magath finds that the degree of positiveness is not well correlated 
with the degree of liver disease and states that “it is evident that the sub- 
divisions of the test are too fine for clinical use.’’ 

The fact that positive reactions were obtained in 6 cases where there was 
clinically no liver involvement is significant in that it supports the view that 
the test is by no means a specific one. It was found by others to be positn e in 
a variety of nonhepatic diseases, for example, syphilis, 22, 23 pulmonary tubeicu 
losis, 26 glomerular nephritis, 27 infectious diseases, 20 ’ 24 and protozoal infestations 
of the blood. 24 Four out of 33 patients with no evidence of liver disease m 
Magath ’s series gave a positive reaction, and Kirk obtained similar results in 
7 out of 39 patients. Heath showed that 3 per cent of general medical cases 
in which liver damage was not diagnosed gave positive reactions. Fin m„s 
such as these have led Jezler, Magath, Kirk, and many others to the cone usi on 
that the test is not specific for cirrhosis of the liver. 



CH VSNQI 1 SOLOMO\ THt TVK\Ti 1RV Rf ICTION 


S93 


Some investigators mho toe petfoimtd the test on the ascitic fluid as well 
as on the blood seium, feel that the teiehon m both media iuus parallel 
Staub and Jezler 28 go further and claim that the test can be performed with 
equally reliable lesidls on ramus bodv fluids for example the contents of 
blisters, pleuial exudate, and knee joint effusions (although they did not oh 
fam positive results m the spinal fluid of cnrhotics even when the blood was 
positive) In those eases, howevei, m which we performed the test simul 
taneously on the ascitic fluid and blood serum, we frequently found a disci ep 
ancj between the reactions obtained m the two media 

conclusions 

1 The Takata Aia reaction is positive in cases of advanced liver cmhosis 

2 It is also positive m most eases of malignancy involving the livei 

3 The test is, thei efox e, not a satisfactoiy means of differentiating he 
tween cmhosis of the livei and eai emoma involving the liver 

4 The test is frequently positive m seveie livei damage and may be 
positive m mild paicnchymatous disease of the livei and m eases where the 
liver is enlarged due to cardiac failuie 

5 The test is occasionally positive in cases m which there is clmicalh no 
evidence of liver disease 

6 The Takata Ara i eaction cannot be regaided as a specific test foi 
cmhosis of the livei, but a negative l eaction m am suspected case would tend 
to cast doubt on the diagnosis 
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THE TAKATA-ARA REACTION* 


II. Mechanism — With Special Reference to the Influence of the 

Ammonia Blood Level 


Julius Chasnoff, M.D., and Sydney Solomon, M.D., New York, N. Y. 


S INCE the introduction of the Takata-Ara test there has been considerable 
speculation as to the mechanism of the reaction. The test depends on an 
alteration in the stability of a colloidal suspension of a mercury oxysol, resulting 
in the formation of a pearly flocculum. 

Various explanations for this flocculation have been offered. The one most 
generally accepted is that held by the originators of the test, Takata and Ara, 
according to whom the formation of the flocculum depends upon an alteration i 
the protein constituents of the blood serum. Some investigators believe t lat ^ 
factor of primary importance is the -lowered albumin, while others take t ie vie 
that the elevated globulin is the responsible agent. More recently the veae io^ 
has been attributed to various other factors, for example, the total pio en , 
fibrinogen, certain fatty acids, heparin, the hydrogen ion concentration, an 
ammonia level in the blood. 

"•From the service of Dr. I. W. Held, Beth Israel Hospital, New York, 
r Aided by a grant made by the late Henry Dazian. 

Received for publication, Oct. 29, 1937. 
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In 1935 Staub and Jezlei, 3 m oidei to piove that the tcsult of the Takata 
Arv reaction is dependent upon the colloid mike up of the seiiim, peifouued an 
interesting senes oi experiments Thev passed Takata positn e seia thiougli 
Bcchhold filteis and found that the filtiate gave a negative leaction, u hdc the 
residue continued to be positn e They concluded fiom this that the flocculation 
reaction lias dependent upon the colloidal residue Fiuthei, they warmed 
Takata positive sera till clot formation oeemied and then filteied and obtained 
a negativ e reaction m the filtiate Thev also found that a pure 2 pei cent globm 
solution, prepaied fiom o\ blood alnavs gave a positive leaction 

The evidence foi the claim that ail alteied albumin globulin latio is ic 
sponsible for the Takata Aia reaction comes fiom various somces Takata, 
Nicole, 4 and Jezler 1 showed that a positive reaction was obtained m cases in winch 
tins shift m flic albumin globulin latio oeemied Jezler found an increased 
globulin in all of his Takata positive sera Jezler and Iilercv r ' further demon- 
strated that in almost all positive cases tlieie was an elevation of the tijptophan 
content ot the serum above the uppei limit of noima! Since globulin contains 
tlueo times as muelv tijptophan as does albumin, tbev concluded that this was 
corroboi -itn e evidence of an elevation of the globulin fiaetion This is stiessed 
by most mvestigatois who subseiibe to the theon tliat the alteied albumin 
globulin latio plays an unpot taut idle On the othei hand, Tannenholz' feels 
that the albumui selves as a piotective colloid to hmdci the formation of a mci 
eiuy precipitate m noimal seiiim Oliva and Peseaimona* fiom then vvoik also 
concluded that the reaction depended on a diminution in the protective notion of 
seium albumin Abiaim and Robeit IVallich 9 and most of the Italian school 
take the same view 

Adler, 10 m a monograph on plasma and seiiim, quoted the normal albumin 
globulin figures obtained bj vauous investigators in a laige varietj of animals 
These showed a wide lange of noimal values Stanb and dealer performed the 
Takata Ala reaction on a small group of these animals and, using Adlei ’s figures, 
dcmonstiatcd a dneet lelationship between the degree of positivitj of the Takata 
Aia leaction and the ldative globulin content of the blood m all but the frog 
Their lesults ale so stiikmg that then table is lepiodueed hole (Table I) 


Table I 

Albemis GLOBELm Batio avd takatv Kk.utiov iv Various twin us 


ANIMAL 

1 TAN 11 \ 'RA REACTION 

j AIBOMIN CIaOBUWN RATIO 

Guinea Pig 

! 0 

A 4/1 

p-g 

l 8 

15/1 

Man 

0 

ld/1 

kliecp 

(1) 

t 

Cow 

+ 

0 8/3 

Hoi i >o 

+ 4- 

Oo/I 

Prog 

! 0 

0 2/1 


Jlost of the cases leviewod bj Staub and Jezler did show the albumin 
globulin ratio below normal but onlj one third showed a latio of less than one 
The recent investigations of Alagath 11 and Knk 10 support the view that the 
shift m the albumin globulin ratio is ill laige measure lcsjionsible for the positive 
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reaction obtained. Magath found such a shift in 12 out of 21 cases with a posi- 
tive Takata-Ara reaction. Kirk obtained positive Takata-Ara reactions in 13 
out of IS cases showing altered ratio. The latter goes further and agrees with 
Jezler 5 and Lazzaro 13 that there is a definite relationship between the positive 
Takata-Ara and an increase in the globulin fraction. He found that in only 3 
of his 22 eases with a positive reaction was the globulin fraction less than 3, and 
that of 20 sera in which the globulin was 3 or over only one gave a negative 
Takata-Ara reaction. 

Some investigators have presented evidence which casts some doubt on the 
existence of a parallelism between the Takata-Ara reaction and the altered 
albumin-globulin ratio. In 2 of Magath ’s cases, despite the reversal of the albu- 
min-globulin ratio, the reaction -was negative. Lazzaro also occasionally obtained 
a negative Takata-Ara reaction with a low ratio. Skouge 14 found this to be true 
even more often. Schindel and Barth, 15 in only 7 of 21 positive sera, obtained 
albumin-globulin ratios of less than 1. Fulde 16 feels that there is no parallel 
between the result of the reaction and the degree of increase in globulin and 
suggests that the shift in the albumin-globulin is only one of the factors re- 
sponsible for a positive Takata-Ara reaction. 

Abrami and Robert-Wallich frequently found a decrease in the value of 
the total protein in Takata-positive sera. However, Schindel and Barth failed 
to find a relationship between the Takata-Ara reaction and the total serum pro- 
tein. Hugonot and Soliier 17 maintain that a positive Takata alone is not as in- 
dicative of liver damage as when associated with a diminution in the total serum 
protein. Staub and Jezler deny this contention, and Fiessinger and Gothie ls 
failed to observe either constant or significant alterations in the serum protein in 
dogs following Eck fistulas or hepateetomy. 

In an effort to determine the influence of proteinemia on the Takata-Ara 
reaction, Staub and Jezler performed several experimental studies. They en- 
deavored to bring about a positive reaction in people with healthy livers b) 
means of a diet rich in protein. Five subjects were fed a breakfast containing 
70 to 100 grams of protein. Four hours later the blood was examined vith 
negative results. They also attempted to reverse positive Takata reactions 1)} 
feeding abundant carbohydrates. However, it appears questionable whether 
a diet containing such quantities of protein would be adequate to effect an} 
appreciable change in the total protein of the serum of normal individua s. 
Magath states that there is no evidence to indicate that changes in the tota 
protein can be correlated with the Takata-Ara reaction. He suggests that t 
fibrinogen content of the serum may influence the reaction, thus accounting or 
Takata ’s positive results in cases of pneumonia. 

The suggestion that low fatty acids are responsible for the Takata- Ai a ieac 
tion has been under investigation. This work was initiated by the findings 
Kallos-Deffner. 19 In 1933, working with rabbits, she demonstrated that < " 
starvation, or when the animals were kept in a rarefied atmosphere for a long ’ 
large quantities of acetone and B-hydroxybutyric acid appeared 111 1 * {a . 

Her further studies showed that while this ketonemia was present t ie 
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Aia motion was positive and tiiat with its disappcaiance the loaction became 
negatne Sclundel ” 0 lound that the addition of low iattj acids to Takata 
negative seta rendeicd the reactions posit no and expicsscd the belief tiiat posi 
tive icaetions were dependent upon the presence in the blood of such fatt) 
acids, occulting as mtei mediate pioduets of metabolism m livei disease Ucfco , 21 
and Takata 22 himself do not subsenbe to this view The foimer feels that the 
flocculation following the addition of low tattv acids is mere!} due to acidification 
and distmbanee of the meieuij salts Staub and Jezlei also leject Sclundel s 
contention The} deteimmed the ketone bodies in the blood of man} diabetics 
with marked ketonuna and compaied their findings with the lesults ot the 
Takata Aia reaction The} could not find the slightest relationship between 
the two The taet that cases m diabetic coma nuci gave a positive leaetion was 
to them further strong evidence against the fattv acid theor} 

Zirm , 23 Jledvei and Pasehkis 2< and Ragms !o hav e found that the addition 
of heparin to Takata positive seia itndeied them negative Tins would seem 
to indicate that this pioduct ot the healthv livei inhibits the flocculation and is 
picscnt ill inadequate amounts when the Inei is diseased Oil the othei hand, 
the erpei intents of Juigens 2 ” mav be taken as contraij evidence He found that 
extirpation of the liver m geeso did not pioduoe positive Takata Ara 1 tactions, 
even though all evidences of fatal livei msuffieienc} developed Furthermore, 
in evaluating an> expel miental work involving the use ol heparm, the fact 
stressed b} Fuchs 2 should he borne m mind He called attention to the im 
puritv of the available iiepann piepaiations and cautioned against drawing false 
conclusions from the lesults obtained with them To date, insufficient vvoik 
has been done to substantiate the claim tiiat heparin is an impoitant factor in 
the mechanism of the Takata Aia reaction 

The leeent work of Oefelem 2 ' opened a new line of investigation into the 
mechanism ot the Takata Aia loaction Kmgge,” and Rohis and Ivohl Eggei 30 
bad claimed that the impoitant taetoi m the leaetion was the lijdrogen ion 
concentration and the salt content of the serum Their results showed that 
the floeeulation was less Iikeiv to occur when the medium tested was strougl} 
acid, and that, when the alkaline content was high, floeeulation was more pio 
nouneed It had also been shown that the addition of a small amount of am 
momum sulfate to the Takata Ara reagent alwa}s piodueed a white precipitate 
Accepting these findings and the contention of von Sehrocdei 31 and Thann 
hauser 32 that the livei foims urea tiooi the ammonia m the circulating blood 
Oefelein concluded that the amount of ammonia ion present m the blood scium 
would be a measure of the abihtv of the livei to fotm uica, the higher the am 
iiionia level the pooler this function Therefore, apparent)} with the following 
m mmd fiist, that the Takata Ara leaetion is a test of livei function second, 
that the ammonia level m the blood is an index of one of the functions of the 
liver, and tlind, that the Takata Aia reaction is deteimmed bv the piesence of 
the ammonia ion, Oefelein studied the mimoma level ill the blood scium and its 
relation to the Takata Ara reaction 

Using the Folm Denis” method of determining pieformid ammonia, hut 
omplovmg blood seium instead of whole blood, he found tint m all oixex with a 
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positive Takata-Ara reaction the ammonia level was greatly increased. lie ob- 
tained ammonia values of 1.02 to 2.4 mg. per cent where the reaction was dis- 
tinctly positive; 0.76 to 0.85 mg. per cent in cases with a mildly positive reaction; 
and 0.2 to 0.58 mg. per cent in all cases in which the reaction was negative. He 
concluded that there was a definite parallelism between the degree of positivity 
of the Takata-Ara reaction and the level of the ammonia in the blood serum. 
Impressed by these striking findings, we set out to determine the ammonia con- 
tent of the blood serum and the Takata-Ara reaction in a series of cases. 


METHOD AND PROCEDURE 


Our first problem was to select the best available method of determining the 
ammonia level in the blood. We made a careful study of the various methods 
appearing in the literature. This led to the observation that the procedure de- 
scribed by Folin 34 in 1932 was the least complicated and the one used by most 
recent investigators. We chose this method for these reasons and also because 
it was similar to the one employed by Oefelein in his work. After performing 
the test many times, we found that the substitution of titration for the color- 
imetric determination originally described gave results which to us appeared 
more accurate.* 


Our determinations were invariably started within one and one-half hours 
of the removal of the blood from the vein. Folin 33 and others 36 - 37 call attention 
to the fact that blood on standing rapidly decomposes with the formation of 
ammonia. Therefore any determination of ammonia in the blood, in order to be 
accurate, should be done within two or at most three hours. To exercise the 
greatest possible precaution against alteration of the blood ammonia following 
venepuncture, we used the method of collecting specimens described by Atchley, 
Loeb, and others, 38 which they employed for the purpose of assuring minimal 
changes of the pH level in blood serum. The blood was drawn from a cubital 
vein into a syringe well lubricated with mineral oil and delivered under a two- 
inch column of oil into a centrifuge tube. This was allowed to stand for exactl} 
one hour, after which the clot was separated with a glass rod and the tube 
centrifuged. The serum was then drawn off from beneath the mineral oil column 
and determinations of the ammonia content of the serum and the Taka ta- Am 
reaction were immediately begun. The method of performing the Takata-Am 
test and the manner of interpreting the results were the same as those described 
in an earlier communication. 39 


The material upon which this report is based is to a large extent drawn 
from our series in which the clinical significance of the Takata-Ara reaction w as- 
studied. This consisted of sera from a large variety of eases. Some of the cases 
had outspoken cirrhosis of the liver, others had various types of parenchymatous 
liver disease, and a third group had no obvious involvement of the liver. 1 


•Oefelein employed the method devised by Folin and Denis A 1 *? ™ chem- 

Thierfelder as described in Hoppe-Seyler and Thierfelder s Hamlb. ph> siol. u^ P SJnce the 
analyse (ed. 0. Berlin. 1034, Julius Springer). We also used methyl red as lndWator. ^ 
Quantities of ammonia were so small, we found it preferable to use : l n0 „mil acW- 

ceiving botUe and therefore substituted 0.01 normal sulphuric acid for t “® d u - 4 hlch cou ld be 
During the process of aerating the serum, a great deal of foaming occurred 
checked by the addition of a few drops of amyl alcohol. 
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could, therefore, reasonably anticipate Takata-Ara reactions ranging from 
strongly positive to negative. The entire series numbered 56 cases. 

results 

In order to present the results most dearly, we have in Table II divided 
our cases into four groups according to the degree of positivity of the Takata- 
Ara reaction. In each case we have listed the ammonia content of the blood 
serum. It will be noted that the ammonia level ranged from 0.136 to 0.442 mg. 
per cent in the cases giving a strongly positive reaction; from 0.170 to 0.680 mg. 
per cent in those with a positive reaction; and from 0.170 to 0.849 mg. pel' cent 
in those giving a weak positive reaction. In the group which showed a negative 
Takata-Ara reaction, the ammonia level varied from 0.034 to 0.7S6 mg. per cent. 

In a small group, 28 cases, we also studied the relationship of the Takata- 
Ara reaction to the total proteins and serum albumin and globulin. The results 
of this study are shown in Table III. 

comments 

'It can readily be seen from Table II that our tests failed to show any re- 
lationship between the level of the ammonia in the blood serum and the degree 
of positivity of the Takata-Ara reaction. As a matter of fact, some of the high- 
estiammonia figures we obtained were in the group which gave negative reactions. 
Our findings, therefore, fail to substantiate the claims made by Oefelein. Fur- 
thermore, it should be noted that our highest figures are considerably lower 
than the high readings obtained by this author. 

Staiib and Jczlev criticize Oefelein ’s assumption that the ammonia radical 
plays an important role in the production of a positive Takata-Ara reaction. 
They point out the fact that the phenomenon observed when ammonium sulfate 
is added to Takata-Ara reagent is a precipitation and not a true colloidal floc- 
culation, and hence the result cannot be interpreted as a positive Talcata-Ara 
inaction. In addition, Oefelein ’s assumption that the ammonia level in the 
blood is an index of the degree of liver insufficiency is open to question. Al- 
though it is known that the liver forms urea from ammonia, 40 it does not follow 
that an elevated ammonia level in the blood necessarily points to a deficiency 
hi liver function, since the formation of ammonia is apparently also a property 
of organs other than the liver, 41 and since ammonia is also absorbed in ap- 
preciable amounts from the intestine. 42 Another point which may be raised in 
evaluating Oefelein s work is the high ammonia figures reported by him. It is 
known that “the toxic properties of ammonia preclude the possibility of its 
existence in appreciable amounts in the circulating blood. ’ ,43 

Although we were aware of the possible objections to Oefelein *s line of 
reasoning on physiologic grounds, we felt that these did not invalidate his ex- 
perimental findings which so definitely pointed to an elevated ammonia level as 
a primary factor in the production of a positive Takata-Ara reaction. ^ ^ 

It will be seen from Table III that in 13 of our 16 eases, where the reactioi) 
was positive, there was an alteration in the album in -globulin rat* n 
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Table II 


Relationship op Takata-Ara Reaction to the Ammonia Level in the Blood Serum 


case 

NO. 


diagnosis 


3 Laennec cirrhosis 
10 Syphilitic cirrhosis 
25 Laennec cirrhosis 


TAKATA-AP.A NH, IN MG. 

REACTION PER 1QQ C. Q. 

Strong positive 0.131! 

Strong positive 0.340 

Strong positive 0.442 


10 Syphilitic cirrhosis 

14 Senile cataract 

15 Syphilitic cirrhosis 
17 Laennec cirrhosis 

19 Chronic myelogenous leucemia 
29 Metastases to peritoneum and omentum 
3S Lobar pneumonia 
40 Chronic adnexal disease 


Positive 

0.212 

Positive 

0.170 

Positive 

0.425 

Positive 

0.080 

Positive 

0.272 

Positive 

0.510 

Positive 

0.374 

Positive 

0.012 


9 Hepatomegaly of undetermined origin 

12 Acute hepatitis 

13 Arteriosclerotic heart disease (decomp.) 
16 Syphilitic hepatitis 

34 Ca of gall bladder with liver metastases 
37 Arteriosclerotic heart disease (decomp.) 
42 Undiagnosed neoplasm of liver 
44 Ca of ovary, metastases to liver 
48 Adenocarcinoma of pancreas 
56 Acute catarrhal jaundice 


Weak positive 0.255 

Weak positive 0.012 

Weak positive 0.340 

Weak positive 0.170 

Weak positive 0.340 

Weak positive 0.442 

Weak positive 0.408 

Weak positive 0.408 

Weak positive 0.849 

Weak positive 0.220 


1 Acute catarrhal jaundice 

2 Nonspecific colitis 

4 Hypertensive heart disease (decomp.) 

5 Acute coronary thrombosis 

6 Arteriosclerotic heart disease (decomp.) 

8 Hepatomegaly of undetermined origin 

11 Cyst or tumor of the liver 
IS Rheumatic heart disease (decomp.) 

20 Lung abscess 

21 Hypertensive heart disease (decomp.) 

22 Desmoid tumor of abdominal wall 

23 Arteriosclerotic heart disease (decomp.) 

24 Thrombocytopenic purpura 

25 Laennec cirrhosis 

26 Multiple liver abscesses 

27 Acute catarrhal jaundice 

28 Lymphosarcomatosis 

30 Obstruction in common bile duct (stone) 

31 Acute follicular tonsillitis 

32 Gonococcal arthritis and prostatitis 

33 Bronchopneumonia 

35 Stone in common bile duct 

36 Acute catarrhal jaundice 

39 Arteriosclerotic heart disease 
41 Thyrotoxic heart disease (decomp.) 

43 Lobar pneumonia, rheumatic heart disease 
45 Undiagnosed 
47 Normal 

49 Acute upper respiratory infection 

50 Rheumatic heart disease (inactive) 

51 Coronary sclerosis 

52 Acute upper respiratory infection 

53 Hypertensive heart disease 

54 Pleural effusion 

55 Coronary thrombosis 

57 Bronchopneumonia 

58 Pleuritis sicca 


Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 


0.714 

O.OlSS 

0.306 

0.042 

0.085 

0.23S 

0.340 

0.119 

0.187 

0.272 

0.272 

0.642 

0.408 

0.034 

0.340 

0.730 

0.786 

0.509 

0.323 

0.425 

0.255 

0.187 

0.306 

0.20S 

0.374 

0.442 

0.340 

0.762 

0.544 

0.750 

0.476 

0.412 

0.408 

0.204 

0.272 

0.452 

0.06S 
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ltlU ATlONSHle u> THl. TAKATV Vr\ Ki\(Hi,n TO T II K blllUW PllOTHNb 


CASE 

NO 

TAKATA ARV 
REACTION 

TOtar 

PROTEIN 

ai at ill v 

rtooum 

VinUMIN 

GEODUIdN 

RATIO 

3 

Strong positive 

5 91 

1 08 

2 81 

0 38 

7 

Strong posit nc 

3 80 

2 SI 

3 04 

0 92 

10 

Strong positiw 

<>22 

2 44 

2 78 

OSS 

25 

Strong positive 

3 20 

2 95 

2 25 

1 51 

71 

Strong positive 

it 2<> 

2 \i 

*91 

0 39 

71 

Strong positive 

4 Os) 

2 21 

2 48 

0 89 

17 

I'osihve 

i,23 

• 31 

2 74 

1 28 

01 

Positive 

8 11 

4 12 

4 1 > 

105 

07 

Positive 

71 

2 10 

1 59 

1 <> 


Positive 

4 ro 

2 12 

2 77 

0 83 

70 

Positive 

7 20 

4 01 

3 19 

1 26 

72 

Positive 

4 10 

1 87 

2 50 

0 72 

74 

PcMtuc 

4 4< 

1 87 

2 59 

0 72 

n 

Weak positive 

0 21 

3 12 

7 15 

1 00 

37 

W'cak positive 

0 0> 

341 

2 64 

120 

60 

IVenk positive 

1,86 

102 

2 84 

141 

2 

Negative 

4<9 

2 94 

1 73 

1 68 

10 

Negitivt 

r»2, 

3 30 

2 91 

0 89 

21 

Negative 

O ~> 

3 00 

2 23 

1 v, 

2} 

Negative 

>8, 

3 30 

2 11 

1 20 

23 

Negative 

3 Kn 

2 81 

05 

0 92 

43 

Negative 

o97 

2 74 

2 75 

1 17 

10 

Negative 

131 

2 81 

2 70 

1 04 

62 

Negative 

3 22 

M2 

2 10 

148 

03 

Nigitive 

4 OS 

2 fiS 

2 00 

134 

<54 

Negatiu 

h 5t 

175 

2 80 

t M 

01 

Neg itive 

fi 21 

3 13 

3 12 

3 00 

71 

Negatiu 

2 75 

1 27 

1 48 

0 8 > 


gaided 13 as the lowest noimal relationship of alhuimn to globulin ) In just 
50 per cent of om positue cases was the ratio below 1 These findings aie in 
agxccraeiit with those icpoited In other investigates. However, it must be 
pointed out that m 7 ot the 12 negative icaetions thcic was also an altered 
latio, 25 pel cent of tluse negative cases showing a latio ot below 1 In onlj 
5 of the 16 positive cases was the globulin figure above 3 The 11 cases with 
positive TakataAia leactions ut which the globulin was below 3 constitute a 
much huger pcicentage than that obtained bv Kirk Pmthermoic, m 2 of the 
12 eases with negative reactions the globulin figure was above 3 Slcouge, in a 
laigc gioup of noneirrhoties with eMremclv high glohillm figures, obtained nega 
tivc Takata Ara leactions 


cosu tsio\h 

1 There is no lelation bitwcui the ammonia content oi blood siium and the 
Takata-Ara reaction 

2 In most cases with a positive Takata-Aia icaction tlieie is an alteration 
of the albumin globulin ratio 

3 The altered albumin globulin latio, although not the sole factor, is prob- 
ablj the most important one m the meeliamsm of the Takata-Ara reaction 

We v»lsh to express our gratitude to Dr I W Held at wfiope Instance this **tud> un- 
dertaken His interest and aufc^tiens nere of intalu ibb aid 
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ACTIVE IMMUNIZATION AGAINST TETANUS BY MEANS OP 
TETANUS TOXOID ALUM PRECIPITATED REFINED 


Hekiux Gold, ill) , Chester, Pi 


S ERGEY and Etris, 1 ! Jones and Moss 3 Gold/ ' Hall, c McBijde, and Cowles* 
hate deinonstiatcd that the injection into human beings of two doses of 
alum piecipitated tetanus toxoid is followed In the appearance m the blood of 
appreciable quantities of tetanus antitoxin It lias also been established that 
these injections can be gnen with safety and without the deielopment of tin 
pleasant reactions The amount of tetanus antitoxin ptoduced, and its per 
sistence m the blood appear to be ten tunable These two factors are not de 
pendent upon raee, sex, or age but seem to be ldated to the mdludual constitu 
tion and the state of health of the host at the lime of antigenic stimulation 
An anal} sis of the published data letcals sexeial impoitant questions which 
must be answered before actise immunization against tetanus can be rceom 
mended as a routine pioceduie 1 AT hat is the minimum titei of tetanus anti 
toxin that will protect an actueh immunized mdindua! against infection with 
Cl tetani* 2 AVhat is the optimum dose of toxoid to be injected ? 3 AYliat m 
terval of time should elapse between the two injections to obtain the best antitoxin 
reponse? 4 How soon after the eourse of immunization is completed does im- 
munity dexdopS 5 How long does actne immunity last ^ 6 If such an irn 
munitj is lost, how soon cm the antitoxin titer be icstoied to a protcctne 
leiei following the injection of a thud or subsequent doses of alum toxoid? 

Receded for publication Xov ember C3 1MT 
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In reference to the first question, two avenues of experimental approach 
exist: (1) protection tests in actively immunized laboratory animals, and (2) 
studies of antitoxin titers in passively immunized human beings. Although 
Sneath and his associates 9 submit that an actively induced resistance to infection 
by Cl. tetani as shown in guinea pigs is the most convincing criterion passible 
of attainment in the laboratory, one must always keep in mind the possibility 
that such findings are not directly transferable to man. Moreover, although 
the infective experimental dose is determinable, the amount of free toxin pro- 
duced by the spores in the wound and responsible for the clinical picture of 
tetanus, is a variable factor beyond control. 

Jones and Jamieson 10 found that guinea pigs that had received one or 
more injections of tetanus alum-precipitated toxoid and were injected within 
two months, were protected against a massive dose of tetanus spores which 
killed normal pigs in from eighty-eight to one hundred and twelve hours. With 
the infective dose used, these workers found that it required from two to three 
units of antitoxin per cubic centimeter of blood in the immunized pig to 
neutralize the toxin produced from the infection. In this regard, it is interest- 
ing to note that though some of the guinea pigs had as high as four units of 
antitoxin, they developed localized tetanus from which, however, they com- 
pletely recovered. These workers also found that a massive dose of tetanus 
spores did not markedly accelerate the production of antitoxin in guinea pigs 
that had been previously immunized with alum tetanus toxoid. This observa- 
tion destroys the hope entertained by some 7 concerning the possible accelerating 
effect to be exerted upon the antitoxin level of the blood of an immunized person 
by tetanus spores if present in a wound of such a subject. 

Sneath, Kerslake, and Scruby® injected various dilutions of spore sus- 
pensions mixed with equal volumes of 50 per cent calcium chloride intramuscu- 
larly into normal animals in doses of 0.1 c.c. They found that more uniform 
results may be expected when the spore distribution in the test dose is of the 
order shown by dilution 10' n . The computable number of spores, varying from 
3 to 50 per dose, when combined with calcium chloride, induced tetanus and 
killed unprotected guinea pigs without an experimental constant interval of 
forty-eight to seventy -two hours. Upon the injection of this lethal spore dose into 
a group of 55 guinea pigs actively immunized by means of tetanus toxoid, the) 
found that 80 per cent of the animals were completely protected, 11 per cent 
were partially protected, and 9 per cent died of tetanus. In a similar group ot 
guinea pigs that received 1500 units of antitoxin intraperitoneally, immediate > 
after injection of the lethal spore dose, 24 per cent were completely protectc , 
38 per cent were partially protected, and 38 per cent died of tetanus, k'tom 
their studies on the actively immunized group, it would appear that m 'C 
guinea pig, the level of 0.01 unit of tetanus antitoxin per cubic centimctei 
serum is a critical level in tetanus immunization. Above that level, m d 
animals 13 per cent showed signs of tetanus, from which they recovered, " e 
the remaining 87 per cent were completely protected. Sneath and his co-nor 'em 
could not explain why three animals, showing less than 0.01 unit, were com 
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pletely piotected, while seven showing antitoxin m excess ot that level (two 
having mote than 01 unit) weie only paitiallv piotected They ieel that m 
view of these disci epaneies, it may be leasoiuhle to suggest the possibility that 
antitoxin pel se is not the sole factoi influencing pioteetion against the lethal 
spoie dose They conclude that since infection with Cl telani is a localized 
piocess, it is piohable that such an antitoxic level (0 01 unit) as will picvent the 
manifestations of tetanus in guinea pigs would also he sufficient to pievent the 
disease m man The incidence of localized tetanus m 13 per cent of the im- 
munized animals is, hovvevei, vvoitln of emphasis, smcc m the human being, one 
must strive foi complete pioteetion m all eases 

Cowles 8 earned out a smiilai tvjie of expenment on actively immunized 
gnmea pigs and mice bpon mpxtion ot 100,000 tetanus spoies and 10 mg ot 
calcium chloride contained m a 02 ce volume, into a gioup of 27 immunized 
pigs, he found them completch pioleited against the disease dming a tiuee 
months’ followup penod while 26 out of the 2S eouttols died in less than 
foity six horns with tetanus Befoie injection 1 animal had less than 0 2 unit 
of antitoxin, 24 had 0 20 to 1 unit and 2 Ind mote tlnn 1 unit A second group 
of immunized animals was similaih heated except that the infective dose con 
tamed 25,000 tetanus spoies In this gionp Cowles eueounteied the same ap- 
paient inconsistency noticed bv Sneatli m his expeiiments Two pigs that had 
010 unit of antitoxin pci cubic centimetci and a thud animal that showed 

1 unit pel cubic centunetei died of tetanus m fiom six to eleven days, while 

2 animals that had 0 05 unit and 1 guinea pig that had 0 02 unit weie completely 
piotected against the disease In a gioup of 8 mice whose antitoxin titci langed 
between less than 0 05 to moie thin 0 05 unit of antitoxin pei cubic eontimetei, 
5 died of tetanus in ftom thiee to seven davs 2 weie paralyzed hut suivivcd, 
and 1 was completely piotected when injected with 5 000 tetanus spoies and 5 
mg of calcium ehloiide maOlec volume The contiols weie all dead m 
foity eight bonis A gioup ot mice showing 010 unit ot mote were (ompletclv 
piotected against an infection of 100 000 spoies Fiom Ins animal expeximeuti 
tions, Cowles concludes that although it is piobahlv impiaetical to define the 
minimum titei which will asxmedlv protect against tetanus, antitoxin values 
of 010 oi 0 20 unit pei cubic eentmietei of seium can give a fauly ceitam 
pioteetion in immunized guinea pigs and mice at the time of infection lie feels 
that though 010 unit is not sufficient]! gieat to piotett all animals against a 
maximum infection, it is piobahlv much largci than is necessaiy to eaie foi 
many infections lesultmg fiom wounds judged to be too slight foi surgical 
attention, and piobablv laige enough to eaie foi the majouty of injuries which 
lecene surgical tieatment He asseits that pending the acquisition of more 
mfoiniation, conseivative opinion mav demand the maintenance of such a titei 
ui cases wlieie much reliance is to lie placed on the immunity 

Beigey and Etus‘ 2 have suggested drawing an inconclusive analogy with 
thphthena, that 0 01 unit mav be xatisfactoiy for pioteetion In a latei publica- 
tion” the same autbois maintain that 0 01 unit is “the least amount of anti- 
toxin necessaiy foi pioteetion and is based on the finding m the serum of 
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tlie person who showed least response to the antigenic eftect of the toxoid one 
jeai after the second dose This individual had 0 01 of a unit of tetanus 
antitoxin ” Tins finding cannot, hornet ei, be accepted as indicating the pro 
lection level against infection 

Oui studies on passive immunization confiim Cowles’ expenmuital findings 
Prophj lactic passive immunization with 1500 units of tetanus antitoxin has 
been successfully used to pi event lockjaw following uijmies m both war and 
civil life Titiations following the injection of such a piophvlaetie dose* leveal 
the presence of 0 1 to 0 25 units of antitoxin pel cubic centimetei of blood seiuni 
Hence, to he of value, active lmmiimration must at least pioduce 01 unit of 
antitoxin pel' cubic centimetei Tins minimal pioteetne value does not appeal 
to us to be too high, smee we have on several occasions encomiteied eontiol 
values of moie than 0 01 unit of antitoxin m poisons who weie uevei mi 
mnnized passtvelv oi activelv, and w!io would consequentlv he consideicd sns 
ccptible to tetanus Until dueet pioof exists that a lowet antitoxin level is 
sufficient to pi event tetanus, one must insist on the piesence of 0 1 unit of 
antitoxin pet cubic centimetei of blood semm m oidei to constdci an aefneh 
imnnmized peison piotected against this disease 

Pioni our expeiicncc with human beings, we feel that alec dose of 
tetanus toxoid is mote eftective than smallei quantities of this antigen We 
have also found* that when the two doses aie given close together (one month 
or less), the antitoxin titei that follows is not as high as when tiiev are injected 
at an internal of nmetv dais Betgev and Btns !! had a stmilai expeitence 
MeBivdo injected the two doses seventv three davs apart Hall'' allowed six 
weeks to elapse between the two injections Jones and Moss 3 administered the 
two doses torn weeks apait Cowles 3 allowed an mteiva! of eleven weeks between 
the two doses 

In most individuals the fust injection of toxoid selves to piepaio the host 
so that aftei a suitable interval of time, the administration of the second dose 
is followed by a latliei piompt appeaiancc m the blood of an increased amount 
of tetanus antitoxin We have stated that tins mteival should ptefeiablj be 
three months Actually, how long can this interval bet 

Fiftv adult woikeis (gioup A) weie immunized with two 0 5 cc doses of 
Mulfoid tetanus toxoid alum piecipitatcd lefinod lot No 76812-1, given six 
bundled and foity five davs apait Six weeks aftei a single injection of 0 2 c p 
10 cc, and 20 ce of this toxoid was given to thiee gtoups of guinea pigs 
respectively, then blood seiums weie tested accoidmg to the standard )uo 
eedme of the National Institute of Health The pooled scrums of the 0 2 e e 
group showed 5 units of antitoxin The 1 cc gioup showed 2 units, while the 
guinea pigs injected with 2 cc of tins antigen had an antitoxin content of 3 
units These tests should not he mteipieted as indicating that the smallei 
amount of tetanus toxoid constitutes an optimum dose 

The follow up results on 11 members of this gioup A aie given m Table I 
Case 6614 is interesting because his control titer was gie.itei than 0 01 unit pci 
cubic centimetei He had nevei been passively immunized, and the values oh- 
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again on the seventh day, there was noted a very marked rise ill the antitoxin 
content of their Wood, reaching from 1 to 25 to 50 units. From an average 
control titer of 0.032 unit, there tvas an increase to an average titer of 9.6 
units of tetanus antitoxin. 

Cowles® administered a third dose of alum toxoid to 10 subjects, thirty-nine 
weeks after the second injection. No increase in titer was noted until the fourth 
day after the repeat injection, when 1 out of 6 subjects tested showed 0.1 unit 
On the fifth day, 4 subjects had +0.1 unit, while 3 still showed 0.05 unit or less. 
On the seventh day, 3 cases had 0.50 unit, 1 showed 5 units, and 1 still showed 
0.05 unit. The latter when tested twenty-four hours later showed a titer of 
0,20 unit. On the tenth day, 1 subject showed 0.50 unit while another one had 
10 units. The latter on follow-up tests revealed a decided drop in the antitoxin 
content of his blood, showing 5 units on the fortieth day and 2 units one hundred 
and forty days after the repeat injection Cowles concluded that the response 
to a subsequent injection is not significant until the fourth or fifth day to pre- 
vent tetanus, but did not know whether or not this was soon enough. Although 
the influence of such a delayed vise in titer cannot he determined without further 
study, Cowles felt that upon injury, the repeat injection of toxoid should cer- 
tainly be made if antitoxin is to be withheld. 

Seven subjects (group C, Table III), members of our groups A and B, 
received a third dose of tetanus alum-precipitated toxoid No. 5969-1, two hun- 
dred to three hundred and eight days after the second injection. This lot of 
toxoid was freshly prepared from a toxin containing over 20,000 3I.L.D. The 
injection of 0.5 c.c. of thus toxoid into a group of standard guinea pigs produced 
5.0 units of tetanus antitoxin per cubic centimeter of blood serum at the end 
of six weeks. Similar values were produced following the injection of 1.0 c.e. 
of this antigen. The eighth member of group C was injected with the aged 
toxoid No. 76812-1, used for the basic course of immunization. Their serums 
showed -0.1 unit before injection of the repeat doso. AH but three subjects got 
0.5 c.c. of the toxoid: the rest received 1.0 c.e. 

Case 6643, whose control titer was 0.01 unit, showed +0.01 -0.10 unit when 
tested four days after the third dose. On the seventh day, all patients but one 
showed 0.1 unit or more. The exception when tested again a week later showed 
+0.25 unit. Case 6614 dropped to -0.10 unit when tested three months after 
the repeat injection. The rest still showed good protective values. Six months 
after the third dose another subject dropped below 0.1 unit. Three months later, 
a third patient showed -0.1 unit. When tested one year after the repeat in- 
jection, over half of the members of the group bad dropped below the minimum 
protective level of antitoxin. 

Upon comparison of the type of response obtained after the third dose of 
toxoid with that obtained following the injection of the second dose, one finds 
that in four persons, the third dose was followed by a more prolonged mainte- 
nance of the protective titer. In two, the duration of the protection was identi- 
cal. As in the case of the second dose, the response following the injection of 
a repeat dose of toxoid is variable and in some subjects may he short-lived. 
Hence a false sense of security may result. A definite period of time elapses 
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before a protective titer develops following the repeat injection. In some cases, 
it may be longer than a week. The question naturally arises as to whether 
tetanus infection may not develop before the antitoxin titer has a chance to 
reach a protective level. Additional data should be collected before a definite 
conclusion can be reached on this point. Meanwhile, it is important to insist on 
conservative standards of protection. 

It may be that antitoxin per se is not the sole factor concerned in the process 
of immunity against tetanus. Both Sneath and Cowles present suggestive experi- 
mental evidence in support of this view. In an addendum to his report, Cowles 
cites the case of a subject who had recovered from tetanus eight years before the 
injection of 0.5 c.e. of alum toxoid, and who reacted to this first injection in 
the same manner as normal individuals do. This would indicate that the toxin 
concerned in the attack of tetanus had not, in this case, constituted an antigenic 
stimulus, since a state of “sensitization” did not result. 

Similarly Case 6645 of our group A had also recovered from tetanus in 
1923. Ten years later his antitoxin titer was found to be -0.003 unit. There 
was no appreciable increase in the antitoxin content of his blood following the 
first injection of alum toxoid, indicating that the tetanus infection from which 
he had recovered had not affected his immunity mechanism in the same fashion 
as the injection of the first dose of toxoid. The response of this subject to sub- 
sequent injections of toxoid was similar to that of normal individuals. 

Case 6643 received a fourth dose of alum toxoid (0.5 c.c.) two hundred and 
twelve days after the third injection, when the antitoxin content of his blood 
was found to be +0.01 -0.10 unit. Seven days later, his titer was +0.25 unit. 
When tested again four months later, he showed 0.25 unit. One year after 
the injection of the fourth dose of toxoid, the antitoxin content of his blood was 
found to he +0.1 unit. 

COMMENT 

The most important question requiring further investigation is the detei- 
mination of the actual amount of antitoxin necessary to protect an individual 
against tetanus. More experimental data and perhaps field work, possibly m 
war zones, rigidly controlled to satisfy statistical requirements are needed. 
Around it hinge the limitations of active immunization against tetanus as 
brought out by this study. At present active immunization may prove to be 
of value in military service and in certain phases of civil life where injuries 
occur repeatedly. It will also prevent the occurrence of “delayed” or so-callei 
“chronic tetanus.” 

CONCLUSIONS 

1. A protective antitoxin titer of 0.1 unit or more develops in five to fom 
teen days following the injection of a second dose of alum toxoid, even " ien 
the latter is given two years after the first dose. 

2. The duration of the protective level of antitoxin varies a gieat dea • 
It may disappear within ninety days after the second injection or it maj as 
over two years. 
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3 The antitoxin titei can be laised to a pioteetne level bj the injection 
of a third 01 subsequent doses of alum toxoid 

4 From five to more than seven dav s elapse aftei the “lepeat” mjeetion of 
toxoid befoie there appeals 01 unit of antitoxin m the blood of actnelj jm 
munized persons 

5 The immumtj that develops following the injection of a “lepeat” dose 
of alum toxoid is also vanable in duration It maj diop below 0 1 unit m three 
to six months after the thud oi subsequent injections 

6 If an jnjuiy oecitrs dtuing the uitenal of time that elapses befoie the 
basie eouise of immunization is completed and within a few dajs aftei the 
second ot subsequent injections of alum toxoid when the antitoxin level of the 
blood has not as yet leached 0 1 unit it may be necessaij to lesoit to passu e 
immunization m oidei to msuie full piotection against tetanus 


The antitoxin titrations reported in this paper were camel out at the "Nluifoid Biological 
laboratories Sharp and Dohme who km 1U sapphel me with the iiece&sarj, nmten.il for im 
munization I also wish to thank the Sickxille Mills Co Wallingford Pa far their coopera 
turn m securing their personnel to sene as subjects for this investigation 
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ELECTROCARDIOGRAPHIC CHANGES FOLLOWING THE 
INTRAVENOUS ADMINISTRATION OF MAGNESIUM SULFATE 


An Experimental Study on Dogs'* 


J. Roscoe Miller, M.S., M.D., and T. R. Van Dellen, B.S., M.D., 

Chicago, III. 


T HE present study was undertaken to determine the effect upon the conduc- 
tive system, as measured by tbe electrocardiogram, of disturbances in the 
chemical balance ordinarily maintained by the body. Alteration in the mag- 
nesium content constituted the first portion of this study. Sudden death fol- 
lowing the injection of a magnesium salt for treatment of epilepsy and other 
conditions is not an uncommon occurrence. The mechanism of such untoward 
results, however, lias not been adequately described. 

Jolyet and Caliours 1 showed that the intravenous injection of a solution of 
magnesium salts caused loss of motility of voluntary muscles, and Matthew Hay 2 
demonstrated that respirations ceased following large doses, although the heart 
continued to beat slowly. Larger doses produced a sudden cardiac standstill 
during diastole. Matthews and Brooks , 3 in a series of experiments on dogs, 
concluded that the action of magnesium sulfate upon the heart is essentially a 
depression of the cardiac nervous mechanism, resulting in loss of tone, but that 
it retains its irritability and that a sufficiently strong stimulus will result in 
contraction. 

Tedesco 4 made observations of the effect of magnesium chloride upon the 
electrocardiogram. He concluded that it produced a positive chronotropic effect 
on the action of the heart, and that the speed of propagation of the stimulus 
from the auricle to the ventricle was appreciably diminished. He was unable 
to draw conclusions concerning its effect upon the bundle of Ilis, but was of 
the opinion that magnesium had a stimulating effect upon the electrical condi- 
tion of the ventricles. 

Zwillinger 5 observed the effect in man of the intravenous and intracardiac 
injection of magnesium sulfate when arrhythmias were present. He concluded 
that it plays a role in combating certain forms of paroxysmal tachycardia and 
extrasystoles. He was able to show experimentally that magnesium sulfate had 
a beneficial effect in combating digitalis intoxication. 

METHODS 

In all experiments the dog was placed on the left side. No anesthetic " j s 
used. Electrodes were attached to the right front and left rear legs, thus 
corresponding to the standard second lead. Electrocardiograms were made oil 

•From the Department of Medicine, Northwestern Univeisity Medical School. 
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a string galvanometer type machine. The magnesium salt was injected into 
the right saphenous vein. Electrocardiograms were made during injection and 
at varying intervals from two minutes to two days, as described hereafter. 


RESULTS 

Experiment 1 . — Dog 1, weight 10 kg.; Dog 2, weight 13.1 kg. Following 
injection of 10 c.c. of 20 per cent magnesium sulfate solution, there was an accel- 
eration of rate from 75 to 90. This coincided with a marked though transient 
increase in respiration. Otherwise the only other remarkable change was an 
increased excursion of the T-wave. 

The solution was then injected at the rate of about 2 c.c. per minute in 
Dog 1, and 1 c.c. per minute in Dog 2, and graphs taken at two-minute intervals. 


Pig. 



3. — A, Dog 3. Normal graph. B, Ten minutes after injection of “therapeutic dose of 
UgSOi, P-R interval prolonged 0.02 second. C, One hour later. Return to noimai. 


The rate increased markedly until in each instance 18 e.c. had been injecte . 
Thereafter it fell slowly. At 28 c.e. respirations ceased, and the heart rate ha 
fallen to 70. Two minutes later the heart suddenly stopped contracting. 

As the rate increased (Figs. 1 and 2) there was also an increase in t ic 
amplitude of all complexes with a prolongation of both auricular and ventricu ai 
conduction time. After a short period of inactivity, the heart resumed a sinus 
rhythm, although there was marked distortion of the various complexes. 11 
Dog 1, after a second period of complete inactivity, the heart was reinaetivate 
following injection of calcium gluconate, and when cessation of activity again 
occurred” artificial respiration was followed by a rhythm of ventricular origin 
which lasted for a short period. 
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Expenment 3 Dog 3, is eight 9 kg In this animal the effect of ait intra- 
venous injection of magnesium sulfate, m dosage piopoitionate to the amount 
sometimes given therapeutical!}, svas noted (22 mg. per kg) Five minutes 
after admmistiation, the rate had fallen from 100 to 80, the P-R intei sal svas 
increased (0.02 second), and the T-isave, ougmally negative, became more so by 
25 per cent There was no other discernible diffeience These changes weie 
ptesent ten minute s aftei injection hut had entirely disappeaied at the end of 
an hour (Fig. 3) 

A giaph made twenty-four houix latei was identical with one made at the 
beginning of the experiment 



Fjr 4 — l Dog- Jsmmil pnph Th»«t & «ph «i«. t>krn t\\ pnt> -four hours after thosr 

m FJe 3 B, thirty -five mmutes after injection of 9 cc of a 20 per cent MkSO« solution in 
uiviued doses Note increased amplitude of aii complete* with prolongation of both auricular 
and \entncutu conduction tiros C J ightj fl\e minutes latei Some effect still tvuknt 


Expeiiment 3 was earned out essentially as Experiment 1, cxeept after 
injection of 9 e of 20 pei cent solution of magnesium sulfate, at winch point 
pronounced changes had occuucd, the administration of the ding was stopped 
and the dog allowed to reeovei Ineieased excursion of the P- and R wascs as 
well as an mcieased am iculoi entneular conduction time peisisted at the end 
of eighty-five minutes, indicating that m such doses the effect is not a transient 
one (Fig. 4). 

Expeiiment i — As magnesium sulfate had been used m the pieeedmg pro- 
cedures it was decided to use another salt of magnesium to determine whether 
the latter substance was solely lesponsible for the effects noted. 
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Consequently magnesium chloride was given in an amount containing an 
equivalent weight of magnesium as employed in the first experiment. The find- 
ings were essentially the same as resulted from the use of the sulfate. 

CONCLUSIONS 

Electrocardiographic studies indicate that magnesium, when injected intra- 
venously, has a definite effect upon the cardiac conductive system. 

This effect consists of an early acceleration, followed by a slowing with de- 
lay in auriculoventrieular and ventricular conduction time and increased excur- 
sion of all complexes. This effect may persist for more than an hour after 
injection of the salt, but is not permanent. 

Respirations cease before cardiac activity stops. 'When the latter occurs, 
it does so suddenly with a preceding bradycardia, but without any arrhythmia. 
The heart may spontaneously begin to heat, even after complete cessation of 
activity. 
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THE INCIDENCE OF POSITIVE IMMUNOLOGIC REACTIONS FOR 

UNDULANT FEVER 0 


Studies of 5,000 Blood Serum and 491 Skin Tests 


Isadore Geksh, M.D., and Edward R. Mugrage, M.D., Denver, Colo. 


W ITHIN the past ten years the medical profession has become increasingly 
aware of undulant fever, a disease formerly considered as uncommon oi 
rare. A larger number of acute eases of undulant fever are now being recog- 
nized because physicians are considering the possibility of the clinical entity m 
febrile conditions which are not otherwise explained by the physical findings. 

It is apparent, however, that few plrysicians realize the great importance 
and the high incidence of the chronic and ambulatory forms of the disease \\ hieli 
so often cause only vague aches and indefinite complaints. In the past, anc 
even now, patients with these indefinite symptoms have often been dismissec 
with a presumptive diagnosis of “chronic fatigue” or “neurasthenia.” 

•From the Department of Clinical Pathology, University of Colorado School of Mull. In. 
and Hospitals. Denver. 
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The final diagnosis of undulant fevei in botli the acute and clnome foims 
depends on laboratory data and includes baetei lologie and iraimmologie tests 
In the chrome foim paHieuSarh, the svmptoms and phjsieal findings aie so 
vanable as to make veiy questionable a diagnosis on a purely cluneal basis 
Due to difficulty m isolating the causative oigamsm in chronic cases, lmmu 
nologic procedures, such as the agglutination test and the mtiadermal test, must 
be employed to make a definite diagnosis 

Epidemiologic studies, based on laboiatoiv ptocedures, have been undei 
taken m various paits of the vvoild to deteimme the incidence of human brucella 
infections The lesults have been astounding because of the large number of 
cases, particularly of the eluomc tvpe, winch have been diseoveied Tlio litera 
tlue on undulant fever is voluminous and refeienees will be found m many 
of the ai tides ou the subject 

This leport covers woik which has been earned out to determine the m 
eidenee of positive immunologic evidences of undulant fever in unselected pa 
tients admitted to a general hospital and its out patient department 

In this studj 5,000 consecutive specimens of blood submitted foi the Wassei 
maim test bj the hospital and its out patient deputmcnt wete examined foi 
brucella agglutinins bv the macioseopie tube method The antigen used foi 
the agglutination test was made from a stianv of B i mehtensts var aboilns, 
recovered from a human ease of acute undulant fevei The oiganisms were 
grown on a 2 pci cent nutuent agai medium foi foi tv eight horns, and then 
suspended in noimal saline solution containing 0 5 pel cent phenol The 
suspension was kept in the icebox for foiti eight houis and at the end of this 
time proved to be sterile This was diluted to a tnrbiditj of 300 (silica stand 
ard) with 05 per cent phenolized noim-il saline solution For the test the 
scrum was placed ill small test tubes and antigen was added to make two final 
dilutions of the seium 1 25 and I 100 The tubes vveie incubated in a water 
bath at 54° C for four houis then placed m the icebox overnight and observed 
the following morning Tliej vveie lCturned to the icebox for twenty four hours 
longer and the leadings made again 

Of the 5,000 blood seiums examined loutmelj 51 showed an agglutma 
tion titei of 1 25 and 9 had a positive agglutination icaction ill both the 1 25 
and 1 100 dilutions In all GO patients had positive agglutination reactions 
Follow up studies levelled that m 39 of this gioup on whom positive reactions 
had been obtained, 24 (62 per rent) vveie then living on farms Tftntv-one 
(T9 per cent) of the 39 stated that thev had chunk mostly raw milk m the 
past two veais, while oulv eight (21 per cent) diank little or no raw milk 
dtuuig this tune 

In this senes of 5 000 blood serums, 1,900 (38 per cent) were from men 
and 3,100 (62 per cent) vveie fiom women Of the 60 positive serums, 21 
(35 pci cent) weie from men and 39 (65 pei eent) were from women This 
makes an almost equal incidence of positive agglutination reactions among the 
men and women of tins senes 

At the time the agglutination tests vveie being earned out, mtradermal 
tests weie also done on the hospital patients (except those seriously ill and 
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infants less than six months of age). A definite majority of these hospital 
patients had been living on farms or in farming districts. 

The antigen used for the intradermal tests was the same as that for the 
agglutination tests, except that it was diluted ten times with sterile saline 
solution containing 0.5 per cent phenol, then heated in a water bath at GO 0 C. 
for one hour, and tested for sterility. One-tenth cubic centimeter of this 
antigen was injected intradermally in the ventral surface of the forearm of 
the patients. 

Local reactions, which occurred during the first twenty-four hours after 
injection, were disregarded. Mild general reactions occurred in some of the 
patients in twenty -four to thirty hours. These later showed positive intradermal 
reactions. In the positive reactors there developed at the site of the injection, 
in about forty-eight hours, a tender edematous area with central induration, 
varying from 1 to 2 cm. in diameter, and a peripheral zone of erythema, 
varying from 2 to 8 cm. in diameter, depending on the severity of the reac- 
tion. Erythema alone, without induration, was regarded as a negative reaction. 
Table I shows the basis for grading the reactions, which was the diameter of 
the area of induration and of erythema. 


Table I 

Grading of Skin Reactions 


INTERPRETATION 

GRADE OP RE- 
ACTION 

DIAMETER OF IN- 
DURATION 
(CM.) 

DIAMETER OF ERYTHEMA 
(CM.) 

Negative 

0 

0 

0 


i 

0 

1 or more 

Positive 

2 i 

1 

3 

4 or more without ulceration 


•j 

1 to 2 


4 

1 to 2 

4 or more, with ulceration 
tin seven to ten days) 


In some of the more severe reactions there were reddish streaks extend- 
ing a short distance up the forearm, suggestive of a lymphangitis. The re- 
action was usually at its height in from seventy-two to ninety-six hours, and 
gradually subsided during a period of a few weeks to three months. In some 
of the more severe reactions, at the end of a week to ten days, the central area 
softened and then ulcerated with the discharge of thick leucocytic material 
which did not show bacteria in either smears or cultures. 


Table II 


Results of Intradermal Tests on 491 Hospital Patients 


HOSPITAL WARD 

XUATBER OF TESTS 
DONE 

NUMBER OF POSITIVE 
REACTORS 

PERCENTAGE OF 
POSITIVE IIEAt THINS 

Men’s Medicine 

Men’s Surgery 

90 

S3 

18 

7 

20.0 

S.l 

Total Men 

173 

23 

14.4 

Women’s Medicine 
Women ’s Surgery 
Obstetrical 

78 

91 

ST 

11 

9 

12 

11.1 

9.9 

13.S 

Total Women 

23(i 

32 

I s 

Children’s 

Grand Total 

02 

491 

D 

00 

12.2 ___ 
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Table XI shows the tesvitta of 491 mtradermal tests made on patients 111 
the different hospital wards The patients m the men's medical ward jielded 
the highest pei cent of positive intradetmal xcactions, while the lowest per 
cent occurred among the pediatue patients 

A positive agglutination leaction for undulant fever is geneiallj con 
sideied as indicating either piesent or past infection with brucella organisms 
The mtiadeimal reaction is believed to have the same significance, but it often 
is present in the absence of an agglutination teaction In this series, no patients 
neie found who gave a positive agglutination reaction and a negative mtra 
devnval reaction However, manv patients with a negative agglutmatvon reactvon 
gave a positive mtiadermal leaction The mtradermal test yielded a much 
higher per cent of positive leactions (12 2) than did the agglutination test (1 2} 
Authorities are well agreed that the ingestion of law milk is a common 
souice of undulant fevei It is mteicstmg to note that of the 60 pattents who 
had positive skm reactions, 55 (917 per cent) gave a histoiy of drinking 
mostly law cow’s milk, one (17 per cent) diank raw goat’s milk, two (3 3 
per cent) stated that they diank onlv pasteurized milk and two (3 3 per cent ) 
consumed only canned milk during the past two yeais Of the 39 patients 
showing positive agglutination reactions on whom a milk history was obtained, 
31 (72 per cent) drank mostly law milk during the past two yeais It is ap 
patent from these figures that there seems to be a definite dneet relationship 
between the use of taw milk and the occmience of positive agglutination and 
skm reactions foi undulant fevei 


CONCLUSIONS 

Five thousand samples ot blood have been evammed and 491 lntradeimal 
tests have been cained out to deteimme the incidence of positive immunologic 
reactions f oi undulant fev ei 

Sivty (12 per cent) of the 5 000 blood samples jiolded positive agglutma 
tvon i eaetions Si\tv ( 12 2 per cent ) of 491 patients show ed positiv e mtradermal 
leactions 

The incidence of positive immunologic reactions is approximately the same 
foi the men and women m this series 

Patients on the men’s medical vvaid showed the highest incidence of positive 
m trade! mal reactions while the cluldien m this scries had the lowest 

Theie seems to be a dnect relationship between the oeeunence of positive 
immunologic reactions and the ingestion of raw milk 

Buieella infections appear to be i datively common, as evidenced b) immune 
logic tests earned out on patients admitted to a general hospital and its out- 
patient depaitment 



THE CLINICAL UTILIZATION OP BLOOD STUDIES* 


Robert A. Kilduffe, M.D., Atlantic City, N. J. 

TT IS common knowledge that the practice of medicine is not a fixed bnt a 
* changing art. The concepts of today are so continually modified by the 
studies of tomorrow that the theories of today are sometimes the facts of 
tomorrow, just as the facts of yesterday may become the archaisms of today. 

It is this continual realignment of facts, together with the equally constant 
readjustment of fact and theory, which forces the conscientious physician to 
continued study. 

Perhaps among the more startling, and at times even disconcerting, phases 
of early days in practice is an appreciation of the dearth of the typical text- 
book case. In contrast to the clear-cut, definite entities of the lecture hall and 
clinic, one seems to see rather diagnostic problems bristling with complexities, 
each of which constitutes in essence an examination of one’s knowledge in its 
entirety. These experiences, if utilized and digested, lead inevitably to the 
realization that the physician must acquire and develop an investigative view- 
point. It is not enough to give the disease a name. Its nature, its causative 
factor or factors, and the mechanism whereby the effects leading us to suspect 
its presence are manifested must all be appreciated and understood if attempts 
to control it are to be intelligently conceived and wisely directed. 

To this end, fortunately, the physician of today may call to his aid in- 
numerable refinements applicable to the examination of the patient, among them 
the numerous resources of the clinical laboratory. 

So many and so great have been the advances in the field of laboratory 
medicine that there has been at times some indication of unfortunate tendency 
to utilize them to the neglect of the six most valuable assets in the study of 
any patient or any disease, to wit : one ’s five senses, carefully and thoroughly 
trained for the work at hand, and, perhaps most valuable of all — common sense 
in their utilization and direction. 

The laboratory is not a diagnostic slot machine. It constitutes primarily 
and essentially simply a phase in the examination of the patient. It must 
be used as an adjunct to the ordinary methods employed in the study of the 
patient and disease and as such cannot safely nor profitably be neglected. Anc 
just as the clinical pathologist must be a physician with sufficient clinical train- 
ing to enable him to interpret correctly the data accruing from his examina- 
tions, so the physician must be sufficiently a clinical pathologist to select from 
the multitude of those available the particular procedures most likely to be 
informative in the particular problem at hand. 

"From the Laboratories, Atlantic City Hospital. 

Bead before The Binghamton Academy of Medicine, Binghamton, N. Y., Oct. 1 J, 
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Just as Loid Mojnihan is said to have legaided evcij' suigical operation 
as an experiment, and Sir William Jcnner to have looked upon the admmis 
tiation of a ding as a icxoaicli pioblem, so the phjsieian must develop the 
investigative viewpoint m the study of lus patient, utilizing to that end as manv 
and as vaned avenues of approach and studj as the diagnostic and theiapcutic 
pioblem in that ease may necessitate. 

Having thus bj these bioad geneializations piepaied the way for a moie 
particular discussion, we maj now discuss as biieflj as may be the utilization and 
significance of vanous blood examinations m the study of disease In so doing, 
we shall not select the unusual noi the uitiascientific, hut rathei the moie com- 
mon and homely blood studies which, peiliaps because they aie familial, aie 
not always appreciated oi utilized to the fullest extent 

THE BLOOD COUNT 

The blood count coupled with the cjtologie studj of the stained smeai is 
obviously of paiamount impoitanec m the studj of pumarv disoideis of the 
blood-forming organs But pnmaij disoidcis of the hematopoietic svstem aie 
laie, while disturbances of the blood as a concomitant 01 afteimath of disease 
ni geneial aie so common that it can be s,ud with confidence that tlieie is liaidlv 
mj disease in which a sjstcmatie hematologic studj will not piove of material 
aid and value 

As eveijone knows, an accurate diagnosis of anemia is impossible without a 
blood count, for sjmptoms cannot be lehcd upon Palloi of the skin is entuelj 
unreliable because it depends, not ohh upon the amount o£ hemoglobin per 
unit volume of blood, but also upon such \ aned factois as the shin thickness, 
the amount of skin pigment, the picsence 01 absence of edema, the state of 
contiaction or lelaxation of the capillanos, and the degiee to which the in 
dividual is, exposed to or piotected fiom nltiaxiolet ladiation 

In like fashion othei svmptoms associated with anemia, such as weakness, 
shoitness of breath and edema, mav be piesent in many othei conditions and 
absent m the presence of anemia 

To lecogmze an anemia, thoiefoic, and especial]} to recognize its tjpe and, 
hj mfei ential deduction the undeiKing responsible mechanism— -an imdeistand 
ing of which is essential to intelligent tieatracnt — leeomse must be had to 
examination of the Wood 

Reliance upon hemoglobin determinations alone, as is sometimes done is 
not sufficient and may, indeed, piove misleading, a simultaneous studj of the 
led cells is essential 

It is now deal that the production of anemia depends upon two funds 
mental factois an inci eased late of loss 01 dost! notion of led cells or a dc 
o eased rate of foimation eitliei of which maj be brought about by a vanety 
of causes 

From the standpoint of efficient tieatraent the neeessitj of determining not 
only the presence of an anemia but its tj’pe is apparent Fortuuateh, tliisyianT 
he deteimined by a careful stud} of the characteristics of the led blood’ cells, 
so that, from this angle, the most important feature of the blood nmmt wa»nt the* 
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amount of hemoglobin and the number of erythrocytes, but that portion of the 
report describing what is seen in the stained smear. 

We now divide anemias into three main groups: normoeytic, macrocytic, 
and microcytic, in accordance with the size of the erythrocytes : normal, larger, 
or smaller than normal. 


This is of therapeutic as well as academic importance. For all macrocytic 
anemias depend upon a deficient supply to the bone marrow of the antipernieious 
anemia principle, and hence respond to the administration of this principle. 
Microcytic anemias, in which the cells are hypochromic as well as smaller than 
normal, are largely dependent upon an insufficient supply of the substances 
essential to hemoglobin formation, of which iron is the most important. Hypo- 
chromic microcytic anemias may thus be expected to respond to iron therapy. 
Macrocytic anemias, on the other hand, can be produced in a variety of ways, 
and their etiology must be determined before intelligent therapy can be 
planned. 

Important and valuable as are these simple procedures, there are others 
of ancillary and sometimes great importance in the study of a particular prob- 
lem. Among these are the various indices of color, volume, and saturation. 

The color index expresses the mean hemoglobin content of a single cell as 
compared with the content of a normal cell. The volume index expresses the 
ratio between the average size of the red cells in the blood examined and the 
average size of the red cell in a normal blood. The saturation index expresses 
the relation of the mean corpuscular hemoglobin concentration to normal and 
hence indicates the relation of the hemoglobin concentration to cell size. 

Under normal conditions all three indices range between 0.8 to 1.2 and 
hence will be found within this range in normoeytic anemias which are not 
characterized by general changes in the size of the red cells. 

In the macrocytic anemias, where the erythrocytes are large, the volume 
and color indices will naturally exceed normal, while the saturation index 
remains within the normal range or shows but a slight increase. 

In the hypochromic microcytic anemias all the indices, as can be foretold 
by the type of anemia, are below the normal range. 

If blood studies are thus seen to be important and essential for the accurate 
diagnosis of anemia, and of equal importance at times in indicating the type of 
therapy most likely to be efficient, they are also of great value as a measure of 


control of the results of therapy. 

In the icterus index, assuming absence of hepatic disease or biliary obstruc- 
tion, we have a gauge of the degree of erythrocyte destruction; while the 
reticulocyte count furnishes an equally accurate index of the degree of ie 


cell regeneration. 

In the absence of hepatic or biliary disease an icterus index above 6 m 
cates increased red cell destruction, the index increasing as the erythrocyte 


destruction increases. 

A reticulocyte count of less than 0.5 per cent is an index of abnorma y 
slow regeneration; a count of 4 per cent or over in individuals over 4 years o 
indicates an increased rate of erythrogenesis, and this procedure may thus e 
utilized as a measure of therapeutic response. However, as the investigation 
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of \auous woikcis ij«nc clcailj shown, the degree of letieulocjtc lespon&e to 
thetipy is gov eincd not only by the .utility of the theiapcutic agent and the 
adequacy of the dose, but a ho by the initial lciel of the led coll count and can 
only be used as a therapeutic gauge ulien the initial led cell count is 3 million 
or less Above tins initial level letieuloeyte counts aie megulai and inconstant 
The letieuloeyte count is also of some value in difteiential diagnosis, being 
increased in sickle cell anemia, acute iebi lie hemolytic anemia (Ledeiei s 
anemia), familial hemolytic icterus, mvelogenous anemia, lead poisoning, 
malaria, and any anemia eharactenzed bv an increased late of blood destruction 
A mailted, but transient increase m the reticulocyte count follows acute 
hemoirhage and, occumng m pernicious anemia, foiccasts the appioach of a 
spontaneous remission 

Even when a letieuloeyte count is not done a definite, but by no means as 
aceuiate, idea of the presence 01 absence of icgeneiative activity and a xougli 
approximation of its degiee may be had fiom a study of the stapled smeai 
with paiticulai lefoience to the presence, absence, 01 incidence of poly eluomato 
philia (of which basic stippling is one manifestation) and nucleated led cells, 
all of which lepresent phases of eiytluocvtic foiniation 

It is, of eouise, unnecessaiy to dwell upon the vital impoitance of the blood 
count — m which is included the study of the stained smear — m the diagnosis and 
study of diseases of the blood itself, such as poly cy themia v era and the leucemias 
Blood Count m Concealed Hemonhage — The blood count is not mfie 
quently used as a means foi the detection and measuiement of concealed Iiemoi 
lhage, hut not aluajs used to the best adi outages Foi e\ample, a patient 
may picsent signs and symptoms suggesting but not clcaily, the possibility of 
some abdominal catastiophe accompanied by hemonhage, such as a mptuicd 
ectopic 01 a laeeiation of an oigan 

Not infrequently, information for oi against such a diagnostic possibility 
is sought by means of lepeated serial blood counts oi by lepeated detcrmina 
tions of hemoglobin and led cell counts Such use does not always take into 
account the sequence of events following hemoirhage 

In the case of lelativelv small hemonhages the effect upon the hemoglobin 
and led cell count may be so mmoi as to be unimportant and luconelusiv c 
until, as a mult of long continued demand, evidence appeals of fatigue on the 
part of the hematopoietic system, and this, of course, is of little use vvheie the 
emergency is acute 

In the case of i datively laige hemorrhages, no change will be seen in 
hemoglobin determinations or red cell counts until some houis — and sometimes 
quite a few houis — later when both will diop as a result of dilution of the blood 
by the fluids vvithdiavvn from the tissues to compensate foi the fluid lost in the 
hemonhage Heie again, the effect may appear too late to be of aid in an acute 
emeigeney, such as those just cited 

In such ease, the important information of clinical use and value is to he 
obtained, not from a studv of the hemoglobin and red cells, but fiom the total 
and differential counts Foi Iiemoi rhage into a closed emty lined with an 
absorbing membiane such as the pentoneum pioduces an caily and maiked 
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polymorphonuclear leucocytosis, and this finding, showing a progressive leuco- 
cytosis, may he used with confidence as a sign of concealed hemorrhage in such 
localities. 

Blood Count in Infections . — While many infectious diseases are capable of 
producing more or less anemia, the most characteristic, most definite, and most 
diagnostically valuable changes are seen in the alterations produced in the 
number and characteristics of the leucocytes and this discussion will therefore 
be confined to these. 

It is now many years since Sondern first enunciated the now commonly 
accepted rules that the severity of an acute infectious process was in large 
measure suggested by the percentage of iiolymorphonuclear leucocytes in the 
differential count, and the reacting ability of the patient in large measure sug- 
gested by the total leucocyte count. 

Oddly enough, these two axioms still suffice for some to the utter neglect 
of the many and important refinements now associated with the study of 
the leucocytes in the presence of infection. 

While the dicta just mentioned are in large measure true, they cannot be 
blindly relied upon for the following rather obvious reasons: 

In the first place leucocytosis and leucopenia are primarily manifestations 
of reaction to stimuli, just as, indeed, are all the varied manifestations of 
disease which we call symptoms. 

There are, however, several variable factors involved in the production of 
these phenomena. One is the nature and intensity of the stimulus; another the 
ability of the patient to respond to it. Obviously, therefore, alterations in the 
total and differential leucocyte count will depend, not only on the presence 
of infection but also, and to no small extent, upon the ability of the patient to 
respond to the stimuli exerted by the phenomena attendant upon the pathologic 
processes resulting from the disease. 

A diffuse and spreading infectious process may be expected to be accom- 
panied by leucocytosis, both total and polymorphonuclear, unless the toxic 
absorption is so massive or the infection so virulent that the patient is over- 
whelmed. In such a case the total leucocyte count may approximate normal, 
or there may even be a leucopenia. 

On the other hand, a severe and virulent infectious process may be so 
located and so well walled off that absorption from it, and hence stimulation, 
may be reduced to a minimum, and the leucocytic response correspondingly 
less marked. 

Thus it is that, as is always the case in any method of examination o 
the patient, among which are laboratory procedures, the import and value ol 
the procedure depends, not upon its results, but upon their interpretation. 

It would not be safe, for example, to base a diagnosis of acute lymphatic 
lcucemia upon a leucocytosis of 100,000 and a lymphocytosis of OS per cent 
in a child, because such a picture may be encountered as an evidence of reaction 
to pertussis vaccine. Similarly, a diagnosis of myelogenous leucemia cannot 
be safely based upon a high total count and the presence of myeloblasts, 01 
such findings may occur as what has been termed the “leueemoid reaction 

to infection. 
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Failure to obtain fiom t)ie leucocyte lounfs the utmost m clinically useful 
information auses from vauous causes, among which may be mentioned, the 
paying of too much attention to the ceils which aie increased and not enough 
to those which aie deei eased 

An old but pertinent obseivatiou often foigotten nowaday, relates to 
the effect of infections upon the cosmoplules A deciease in the eosmoplulc 
count in conjunction with ail mei eased pohmoiphonucleai peicentage vv as 
leeognizcd as indicative of a piogemc pioeess is long ago as 1902 This was 
(lie so called “septic factoi ’ which has definite value, so much so that a 
ic tin n of the eosmophile has a definitely tavorable mipoit 

The next step ill the studs of the lencoevtie i espouse to infection was the 
endeavoi of various investigates to leduoe tno leuooevtic icactions to foimulas, 
lesultmg m various giaphie rcpoits such as the Gibson ehait, Walker's mde\ 
of body lesistanee, the leueoevte index of Krebs and so on All of these had 
inoie or less Table when pioperh computed and niterpieted, but liave now 
largely been diseaided in favoi of metliodx based upon the pioneei woik of 
Aincth and its modifications bv S< lulling and others so that the leucocytic 
hematology of infections is now laigelv dominated by the hemogram depicting 
the piesenee or absence of “shifts ” 

At fiist glance, such foimulis appeal somewhat complex paiticulaily as 
presented by some norkeis In the ulfimitc anahsis however, they aie based 
upon i datively simple piniciples 

It is appaient that the mobilization of leucoevtes m icsponse to infectious 
stimuli must necessitate the enhance of these cells flora the vauous depots m 
which they aie foimcd and stoied Wheic tlie stimulus is slight, the mohiliza 
tion of matine cells mav suffice When tins does not suffice, immatuie 
ncutiophiles appear ill the penpheial blood m piopmtion to the intensity and 
uigeney of the demand 

Anietli was the fiist to call attention to the vauations m the shape and chai 
actei of the poly morphonucleai nucleus, and to associate these changes with 
the age of the cell m question, these investigations being later extended and 
revised by Schilling and otiieis All of these workers, m tabulating the vauous 
stages of nuclear moiphologv, natuialh listed the vouugest types first, fol 
lowed by the othei types ill then supposed oidei of age and maturity 

"When percentage estimations vveie made of these various immatme forms 
it was found that the piopoition of voungei foims was mcieased in piopoi 
tion to the intensity of tlie leaetion, and that hence the highest figiues weie 
seen undei the youngest cells at the left of the foim, and tills finding was some 
what slangily expressed as * a shift to the left” to indicate a picpondeiauee 
of immature leucocytes Fiom these lelatively simple beginnings thcie has 
arisen ail extensive hematologic stiuetuie with many complicated ramifications 

While theie is no question as to the value of studies of lencoevtie nuclear 
moiphologv m disease in gtneial and in infectious diseases m particular, thei'e 
is some loom foi question as to whether oi not the value of the pioeedme is 
enhanced bv the complicated and sometimes even cumbcisome nomenclature 
which Ins giown up about it 
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It is for this reason that many attempts have been made to modify the 
methods of reporting such studies so that they may he made more simple and 
rapid in performance and especially more simply reported. 

One of the simpler and yet very useful methods of determining the presence 
or absence of a shift, as well as its degree, is by dividing the total number of 
mature cells by the total number of immature cells found, the resulting figure 
being called the “nuclear index” (Boerner). 

In the adult the normal index is 15 or over, an index of 10 to 15 denoting 
a very slight shift to the left; 5 to 10, a moderate shift to the left; and an index 
under 5, a marked shift. 

The impossibility of elaborating leucocytic formulas applicable under 
all situations and of invariable significance is, of course, apparent. IVe must 
be prepared, then, for qualifications in the interpretation of variations in nuclear 
morphologic determinations, no matter how they may have been made. 

For example, because of the extreme mobility of the bone marrow in infants 
and children, and the consequent even marked response to minor stimuli, such 
counts cannot be interpreted as in the adult, although an approximate basis 
for interpretation may be had by subtracting about 5 per cent from the imma- 
ture neutrophilic percentage count in children 4 to 12 years of age, and about 
10 per cent in infants under 4 years of age. 

Likewise, these methods are inapplicable to noninfectious diseases, leucemias, 
pernicious anemia, and other myelophthisic anemias in which the presence of 
immature neutrophiles has no definite relation to prognosis. Nor can they be 
used in malaria because of the common occurrence of large numbers of young 
(staff) cells. 

The interpretation of leucocytic variations may be summarized somewhat 
after this fashion. 

1. A slight nuclear shift associated with a moderate neutrophilic leucocytosis 
and a persistence of eosinophiles is, when this picture is sustained, of favorable 
import. 

2. A moderate nuclear shift in the presence of a slight leucocytosis, coupled 
with a decrease of eosinophiles and lymphocytes, warrants the diagnosis of in- 
fection, but is without prognostic significance. 

3. A high leucocytosis associated with a marked shift, an absence of 
eosinophiles, and a decrease in lymphocytes, is of ominous import. 

4. When, in the presence of lymphopenia, an absence of eosinophiles, and 
an increasing shift to the left, there is also a progressive fall in the total leuco- 
cyte count, the picture warrants a fatal prognosis with a considerable degree o 
certainty. 

5. An eosinophilic leucopenia, when coupled with a rising total count, sig- 
nifies a pyogenic infection; in the presence of a falling total count it suggests 
lack of resistance. 

6. Lymphopenia coupled with a rising leucocytosis suggests a progressive 
inflammatory process; with a falling total count the prognosis is ominous. 
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7 Ly mphocy tosis associated with a letmn of the total count and nuclear 
index to iioimal is the usual accompaniment of com aleseenee 

Generalizations applicable p.uticulaily to yaiiations in the nuclear mor- 
phology may be thus buofly summaiized 

1 The peak of the immatuie ceils is comudent with the height of the in- 
fection As the disease process lessens and convalescence sets in, rod forms 
leturn to the normal lexel of 3 to 5 pel cent Then peisistenee at a high level 
suggests some complication 

2 In pneumonia a staff count of neaili 50 pel cent of the total frequently 
accompanies the crisis When the numhei of immature foims appioaehes 50 pel 
cent m early pneumonia, the prognosis is ominous 

It will be noted that m all discussions of this matter of nuclear variation 
m the study of disease the bulk of the emphasis is laid upon the shift to the left 
It should not he ovei looked that the xeveise of this, or a “shift to the light” — 
m other words, the return of matuie leucocytes to the blood pietuie — is of 
some mlue as predicating the letmn to normal 

From even this cuisoiy suney it is seen that while all these various refine- 
ments in the study of the ieueoeites haie gieath increased the prognostic sig 
mfieance of the leucocyte count, the pioceduie is still mainly a measuie of ac- 
tivity and lesponse to stimuli, with maiked enhancement m differential diag 
nostic and piognostic significance 

So much emphasis has been laid upon the study of the nucleus that the 
\alue and significance of the stud\ of the leucocyte as a whole has been some- 
what o\ei shadowed, except to the hematologist 

Changes m the cytoplasm and granules of the granulocytic leucocytes have 
been so definitely found, so cleaily described, and then significance so definitely 
indicated that the hematologist now iccogmzes the ‘toxic noutrophile” and 
utilizes it as a valuable piognostic indicator 

The changes denoting the toxic neutiophile are a tendency of the cytoplasm 
to tale a bluer stain than normally, the piescnce of yacuoles ill the cytoplasm, 
and yaiiations, m the size number, and staining reaction of the gianules, the 
to\ie granule being laigei, bluei, and not so numcious as m the normal cell 
Ally one of these changes mai be present alone oi m combination, and, of 
eornse, may yary m degiee When piesent it is customary to grade their de 
gree, as compared to the deviation from normal in the average cell of the pa 
tient's blood, by the aibitraiy use of one to fom plus 

As a lule, the piesenee of toue neutrophiles is associated with a marked 
increase m the platelet count and their eyaluation has been found to be of great 
prognostic value When two of the changes mdicatne of the toxic neutrophde 
are present m thiee to four plus degree, a fatal outcome is almost meutablc 
The absence of toxic neutioplules lias not the leyeise significance, howeyer, 
as occasionally patients fail to deyelop such changes even up to the time of 
death 

Also, it is to be borne m mind that caution must be used m ey aluatmg the 
significance of toxic changes in peritonitis and pneumonia, as variations of from 
three- to four plus m am two of these changes indicating toxicity occur quite 
constantly m these two conditions with subsequent rceoyery 
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Some workers calculate the percentage of neutropliiles showing toxic changes 
and report this as the degenerative index. It is practically as easy, however, and 
rather definitely more valuable, to estimate the degree of all the toxic changes 
noted and to base prognostic inferences upon this. 

BLOOD SEDIMENTATION 

Among the relatively recently developed procedures which has an accepted 
place in the field of laboratory studies is the sedimentation test. 

Time does not permit discussion of the various theories advanced to ex- 
plain its mechanism nor to mention the various technical factors which may pro- 
duce anomalous and even fallacious results. It must be emphasized, however, 
that the blood sedimentation rate is a nonspecific phenomenon, entirely without 
specific diagnostic significance, and constituting but one of the varied manifesta- 
tions of the reaction to pathologic stimuli. Its lack of specificity is apparent 
from the fact that the sedimentation rate is increased in greater or lesser degree 
in such varied conditions as pregnancy, neoplasms, and infections. 

The sedimentation test derives its chief clinical value from the fact that 
it is a reliable and delicate indicator of activity, so that an increased sedimenta- 
tion rate signifies an active process, whatever it may be, and a return toward the 
normal rate of sedimentation indicates a decreasing activity in the pathologic 
process. There are no specific sedimentation curves characteristic of any specific 
condition. 

From the clinical standpoint the sedimentation curve has a very definite, 
though somewhat restricted, field of usefulness : 

First, in gynecology as a means of determining when a tubal inflammatory 
process lias become quiescent and thus most suitable for an elective operation. 
It has been suggested that there is a specific difference between the sedimentation 
rate in salpingitis and that in appendicitis, enabling a differential diagnosis 
between the tAvo conditions, in that an increased rate appears earlier in sal- 
pingitis than in appendicitis. This observation awaits corroboration. 

Second, in the management of ambulant tuberculosis where an increasing 
sedimentation rate is often the first indication of a reactivation of the tubercu- 
lous process. 

Third, as a means of aiding in the differentiation of inflammatory from 
noninflammatory processes in, for example, the chest, in arthritides, and in the 
genitourinary system. 

Fourth, as suggesting pregnancy in the absence of neoplasms and infectious 
processes. 

Fifth, in distinguishing organic from functional disease in the gastro- 
intestinal tract. It is a Avise axiom never to diagnose a functional neurosis m 
the presence of an abnormal sedimentation rate. 

Finally, there is evidence to suggest that, for reasons unknown, the sedi- 
mentation rate is either normal or decreased in pertussis, even though this is an 
acute febrile disease. Hence, in the presence of cough associated rvith a leuco- 
eytosis and marked lymphocytosis a coincident normal or decreased sedimenta- 
tion rate suggests pertussis as a diagnostic possibility. 
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The sedimentation test has been applied in the presence of almost all 
known diseases, and in the early days of its use many statements were made 
which the test of time has failed to substantiate While its mechanism is still 
largely unknown, it is practically certain that it is definitely related to tissue 
destruction, which, of course, explains its innumerable variations in innumer- 
able conditions as a measure of activity. 

It should be emphasized that inferential deductions drawn from the sedi- 
mentation rate are best and most safely and accurately based, not upon a single 
determination but upon the trend of a scries of determinations. 

AGGLUTINATION REACTIONS 

Following the World War the rapid increase in the number of individuals 
vaccinated against infections of the typhoid group complicated somewhat the 
clinical interpretation of agglutination reactions. The problem appeared to be- 
come still further complicated by the more recent studies indicating that, in 
accordance with certain specific differences in typhoid strains, there were differ- 
ences in the type of agglutinins produced and, consequently, in the character 
of the resulting agglutination reactions. 

The disoovci-y as long ago as 191? that colonies of a pure culture of bac- 
teria might vary in their appearance, some being snvootli and shiny and others 
rough and more or less opaque, was soon followed by appreciation that these 
cultural differences were accompanied by certain other differences, among which 
were perceptible differences in the type of agglutinins produced by these two 
bacterial types. 

When a suspension of a smooth or S-type organism is brought in contact 
with a specific agglutinating serum, the resulting agglutination takes the form 
of large flocculent clumps. When a suspension of a rough or R-typo strain is 
agglutinated, the agglutination takes the form of small compact granules falling 
to the bottom of the tube. 

S-agglutination occurs rapidly, settles slowly, and is flocculent in character. 
K-agglutination forms slowly, settles rapidly, and is granular in appearance. 

Without entering info the many minntia of these studies it suffices to say 
that it has now been conclusively demonstrated that the granular type of agglu- 
tinin is thermostabile and of somatic origin, while the flocculent type of agglu- 
tinin is thormolabile and flagellar in origin. At first glance all this might seem 
to be of little or no clinical importance, but its practical significance becomes 
apparent from these facts • 

1. Formolized suspensions for agglutination reactions respond mainly to the 
flagellar type of agglutinins, while alcohol-killed suspensions respond mainly 
to the somatic type of agglutinins. 

2. While in the majority of instances both flagellate and somatic agglutinins 
are produced in typhoid fever, in some only the somatic type of agglutinin is 
produced, in which case there would be little if any response with a formolized 
agglutination suspension. 

It thus appears that the thorough study of diseases of the typhoid group 
by means of the agglutination reaction may in the future necessitate the routine 
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use of both alcohol-killed and formalin-killed suspensions in order that both 
types of agglutination may be detected and quantitatively measured. 

This becomes of clinical interest because of the fact that, in a general way, 
the agglutinins formed as a result of typhoid vaccination are largely of flagellar 
origin, while those resulting from an actual infection are largely of somatic 
origin. 

Agglutination of the alcohol-killed suspension, therefore, usually suggests 
typhoid fever or infection with a closely allied species, -while agglutination with 
a formalinized suspension, and henee of flagellar type, suggests one of three 
possibilities : the patient has typhoid fever, he has had the disease in the past, 
or he has been vaccinated. 

The question is sometimes asked, “What strength of agglutination titer is 
diagnostic or suggestive of infection V’ 

The answer is clear and definite: No arbitrary titer can be selected which 
is positive in the diagnostic sense or below which it can be regarded as diagnos- 
tically negative. An agglutination reaction is simply one item of evidence to lie 
considered in relation to all the other evidence available. 

Certain general principles may be laid down, however, to govern the clinical 
utilization of this procedure : 

1. Given a patient presenting symptoms suggestive of enteric fever — which, 
it must be remembered, includes infection with any of the organisms in the 
Salmonella group (of which there are about twelve species capable of causing 
continued fever) — a negative reaction to the suspensions used may signify that: 
(a) the patient does not have enteric fever; (b) that the specimen was taken 
before agglutinins appeared; (c) that the disease is of unusual type and caused 
by an organism not represented in the suspensions used. The first two alterna- 
tives are differentiated by a repetition of the test; the last by a resort to attempts 
to isolate the organisms by culture. 

2. A negative reaction in the second or third week of the disease is of 
definite negative diagnostic value and repeated negative reactions render the 
clinical diagnosis unlikely. 

3. A positive reaction must be considered in relation to (a) the distribu- 
tion of agglutinins in the normal population, (b) the stage of the disease at 
which the test is made, and (c) the history as regards vaccination. 

4. As is usually the ease with many laboratory procedures, the trend of a 
series is of greater value and significance than a single determination. 

5. Quantitative reactions are far more clinically valuable than tests with 
one or two arbitrarily selected serum dilutions. 

6. It is a wise precaution to include a suspension of B. abortus in the 
routine Widal set-up and to use a B. tularense suspension in the study of any 
obscure continued fever. 


BLOOD CHEMISTRY 

Discussion of this phase of laboratory investigation must needs be brief 
and may be prefaced by the statement that the average hospital laboratory ex- 
pends much time, labor, and material in the conduct of chemical determinations 
of little clinical value and which furnish little or no useful information. 
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It may also be emphasized that requests foi “Wood chemistry” or ‘'routine 
blood chemistry” are meaningless Even requisition for blood chemistry 
deteunmations should be specific and should have m new the acquisition of 
specific information relating to various phases of functional efficiency applicable 
to the corroboration oi negation of a diagnostic possibility This, indeed, applies 
to all laboratory requisitions 

The follow mg geneializations aie applicable 

1 As the urea mtiogen m health and disease, is always approximately 
50 per cent of the nonpiotem mtiogen, it is unnecessary to older both Detei- 
imnation of the urea nitrogen is piefeiable as simplei and more rapidly per 
fanned 

2 Cieatmin need not be detei mined unless the blood niea is over 30 mg 
per cent 

3 Tilde is only one leal indication foi the determination of uric acid 
gout or the suspicion of gout 

4 Blood calcium deteimmations aic routinely indicated only m the pres 
dice of tetany, sometimes ill the piesenec of spasmophilia associated with rickets, 
inasmuch as the blood calcium m rickets as a tule, is noimal, rarely m frac 
tures when nonunion is thought to be associated with disturbances of calcium 
metabolism, and infrequently as a method of legulatmg parathyroid hormone 
therapy 

5 Pliosphoius deteimmations are useful only in the study of tetany and 
rickets 

6 Chlonde determinations find then gicatest value m the study of me 
toxemias associated with distui bailees of gastiomtestmal motility They aie of 
little value or significance m nepluitis 

^ Indications foi deteimmations of caibon dioxide combining power are 
(a) diabetic patients with acetone m the urine, (b) uienua with nitrogen reten- 
tion and dyspnea, (c) toxic patients leceivmg alkali tieatment, (d) tetany of all 
types, and (e) disturbances of gasliomtcstuial motility with toxemia 

Blood Oultuie — It is not onh wise but profitable to resoit to blood cultures 
m (a) any disease known to be chaiactenzcd by bacteremia, (b) m any condi- 
tion where the clinical pictuie and symptomatology suggest bacteremia as a 
diagnostic possibility , (e) in any sustained febnle reaction the etiology of which 
is obscure, and (d) m ceitani aeute infectious, such as pneumonia or memn- 
gococcic meningitis foi example m w Inch the demonstration of bacteremia is of 
pionounced piognostie significance 

The success oi failuie of bactei Jologac examinations of the blood is detei - 
mined by a vanetv of factois, some of yvhich anse fiom the inherent character 
istics of the disease m question, others dependent upon the particular method oi 
methods employed, still otheis related to the charaeteiistics of the bactcua in 
question, and, finally, those ansuig fiom the cncumstances undci which resort 
is had to this pioceduie 

In those diseases chaiactenzcd by baetciemia, of which the typhoid group 
is the classic example, it is well recognized that the cat her m the disease the 
culture is taken the gi eater will he the incidence of positive lesults The reason 
for this lies in the fact that in eveiy bacteremia the entrance of the bacteria is 
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from some initial focus, that this entrance may be, and probably is, more or less 
intermittent, and that the bacteria are more or less constantly being removed 
from the blood stream by the varied mechanisms of defense. 

In bacteremia the bacteria do not make continuous circuits of the blood 
stream reproducing as they go. On the contrary, not only do antibacterial sub- 
stances arise and travel with them, but they are subject to mechanical removal 
by filtration, by lymph nodes, by deposition in various tissues and organs which 
may later function as foci of secondary invasions, and by phagocytosis. 

As a result of these interacting forces it is probable that there is a rise and 
fall in the bacterial content of the blood dependent upon repeated influx from 
the primary as well as the secondary foci and influenced by repeated attempts 
of the defense mechanisms to cleanse the blood stream. 


It is apparent, therefore, that the time at which the culture is taken is of 
definite importance and definitely influences the result. The most propitious 
time is hence as soon as possible after the clinical signs suggestive of bacterial 
invasion of the blood appear, namely, chill, rigor, and rise of temperature. 

While the clinical pathologist usually inoculates a blood culture into a 
variety of media calculated to secure growth even when the organism in ques- 
tion is selective in its cultural requirements, it is obvious that knowledge of the 
presenting possibilities enables him to vary his methods accordingly and so en- 
hance the chances of success. It is not only advisable, therefore, but of definite 
value that requests for blood cultures be accompanied by the tentative clinical 
diagnosis or some statement concerning the clinical features of the case. 

Under certain conditions, such as in puerperal septicemia, for example, the 
invading organisms not infrequently, if not strictly anaerobic, grow best under 
conditions of partial tension. All blood cultures, therefore, should include 


anaerobic and partial tension methods. 

Blood cultures should be so devised as to furnish information, not only of 


the presence of bacteria in the blood, but some measure as to the degree of 
bacterial invasion. In a word, they should be quantitative, and this can easily 
be done so that reports can be made in terms of the number of colonies pei 
cubic centimeter of blood, thus furnishing the clinician with an estimate of tk 
gravity of the condition of value from the prognostic as well as the therapeutic 
standpoint. Such a procedure in later cultures also serves as a measure of t ic 


response to treatment. 

As a rule, after a preliminary report after twenty-four hours, blood en 
fares arc not finally reported upon until they have been held for seven ca}^ 
Sometimes, however, especially in subacute bacterial endocarditis, cultmesnms 
be held for three weeks or more before the final report can be made, n » 
condition it is hence imperative that the clinical pathologist be aware o 
diagnostic possibility in order that he may not discard bis cultures too soon. 

The rapidity with which growth occurs in blood cultures is determine 
by the ease with which the bacteria in question grow on artificia me ia > 
also by the number present in the blood at the time the examination ** .y Cj 
Growth, even of organisms relatively easily propagated, may not le peie 


therefore, for some little time. 
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Tiie significance of negative blood eultiucs is governed by vanous faetois 
among which may be noted 

1 The chmaetei of the infection In sulsic ute baeteual endocaiditis, fot 
example, wheie the blood stieam invasion is not only mtei mittent but often of 
nnnoi degice, several attempts max be necesxaiv befoie giovvth is obtained 

2 The tune at winch the cultuic is taken The further fiom the time of 
the invasion, the loivei will he the incidence of positive eultiues 

3 The duiation of incubation as well as the media and methods used aie 
of definite influence and emphasize again the value of nifoimmg the cluneal 
pathologist of the possible diagnosis 

The demolish ation m a blood cultme of oiganisms not commonly encoun 
iered m the skill is positive evidence ot a baeteiemia When sfaphj lococei aio 
found, hovvovet, and especialh whin thev tie present m small mimbeis 01 only 
III one or two media, the oultuie should he icpeated m oidei to lule out skill 
contamination 

Staphyloeoeei m laigc liumbeis in all media aie usually evidence of staphv 
lococcemia, although it is wise to check this finding bv a icpetition of the eulhuc 

Flocculation Tests — The piescnt maugmation of a campaign against syph 
ills has focused attention anew upon the flocculation icactions winch have been 
developed in recent vcais as methods foi the scioiogic detection and study of 
syphilis That thev are leliable delicate and useful adjuncts m the scioiogic 
study of syphilis is geneiallv teeogiuzcd What does not seem to be equally as 
generally emphasized houevei is the fact that as is hue of any toaction which 
depends upon an mtciaction between the patient and his disease, these proee 
duies have their limitations 

Much has been made of the fact that flocculation tests may he rapidly pei 
formed and especial emphasis has been laid upon then simplicity of technique 
Indeed, so much has been said of these qualifications that, by inference or ev en 
dnect statement, the impiession lias been spiesd that anyone fiom the janitoi 
to the seiologist mav satisfaetoi ilv pciform such tests, and they aie being widely' 
hailed as “office tests’’ that anyone can do In faet, a piomment biologic supply 
house is now adveitising a ‘ new flocculation test which can be completed m 
ten minutes, which — according to the adveitisement — requites little, if am skill 
and which can be peifouned foi m average cost of two cents' And anothei 
general supply mail oidei film adveitiscs the equipment foi one of the older 
methods foi $9 75 

It seems advisable and timely to lecall some peitmcnt facts 

In the first place, there is evident dangci that the public, as well as the 
physician, may be led to believe that the Wassormann test, or its equivalent, is 
all that is necessary to diagnose or uile ont syphilis, flora which it follows — if 
some recent tiends in the hteiatnre and especially in the advertising "Uteia- 
ture’’ directed to the physician aie to be believed — that anyone on the sole 
basis of a ten minute office piocedure can label a patient with the stigma of 
syphilis and condemn him to fiom two to five yeais of tioatment, or, on the 
eontiarv, lelease a potential foius of infection on the same grounds 
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It is not unprofitable, in this connection, to recall, from an address by 
Dr. James Gregory, Professor of Medicine in the University of Edinburgh 
from 1790 to 1821, the following: 

“I do not know, nor can I conceive, any human contrivance that can more 
effectually and irresistibly oblige the physician to study carefully the case of 
his patient; to attend to every symptom and change of symptom; to exert 
himself to the utmost for his patient’s relief, and at the same time be as careful 
as possible in the remedies he employs; than to find himself under the necessity 
of giving a minute account of everything lie has done in a very public manner 
and before a number of competent judges.” 

Under such circumstances it is not unreasonable to suppose that there 
would be some embarrassment attached to a diagnosis of syphilis largely based 
upon a ten-minute-test and ten cents worth of reagents ! 

Now, while it cannot be disputed that serologic procedures are of para- 
mount importance in the study of this disease, it must be remembered that 
careful histories, meticulous examination, and their careful correlation are 
equally important and equally essential. The old adage to “be quick to suspect 
syphilis but slow to diagnose it ” is still in good standing. 

In the second place, while it is true that the flocculation tests are simpler 
in technique than the complement fixation tests, behind these simple manipula- 
tions are the same basic principles underlying the complement fixation tests, 
principles none of which are simple, all of which are intricate and complicated, 
and some of which are yet incompletely understood. 

It is important that workers in the field of serology understand them, as 
far as they can be understood, because of the fact that all laboratory procedures 
may go awry at times, and it takes an experienced worker with a thorough 
fundamental training both to appreciate when trouble begins and especially to 
find and eliminate the cause. 

In the third place, the laboratory procedure itself is never as important 
as its interpretation, especially in the borderline case, in which neither the 
reaction obtained nor the clinical significance to be attributed to it are clear-cut. 

It seems questionable, to say the least, whether perusal of the advertising 
“literature” accompanying the outfits now offered for sale for the perform- 
ance of these “office tests” can justly be regarded as conveying sufficient in- 
formation to make of the reader an efficient serologist or a competent syphilog- 
rapher ! 

One may also be permitted to doubt whether or not rapidity and cheapness 
would be the paramount factor in determining the diagnosis of syphilis on one s 
own blood, even though hailed as sufficient for the patient. 

It must be remembered that while the diagnosis of syphilis, with all that 
it implies, is very easily made, it is far from easily removed. The point nee 
not be labored. 

Even so rambling and discursive a discussion as this will serve to indicate, 
in some measure, the diversity of the present avenues of approach to the stu y 
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of disease It may also sene to suggest smwthiR" of the main iuetois upon 
which the clinical utilization aiul mtcipict vhon of Hhoiatou findings depend 

Itinaj, pci haps, again be emphasised tint 1 thoi Uoiy piotodmes, ilthough 
commonly —and somewhat \mfoit\untdy— spoken of as tests ’ an, of comsc, 
not tests foi the picscnce 01 absence of dis< ix hut sptuali/ul phases of the 
examination of the patient While tins mol not be emphasized to the phvucian, 
it may with piofit he called to the lttmtion ot the patient Foi, thanks to the 
advertising methods of the hi\ owned md la\ opeiated eommei ml laboi atones 
and to the implications suuoundmg the <h ugstoie 1 iboratoi \ the public has be 
come moie 01 less “laboiaton conscious 

By this it is not nuant tint tin ptihlu ins become tinned to expeet ot the 
physician the piopei utilization of ill tbit modem medicine has to gne to the 
study of disease, but lathci that then has dc\ doped a moie 01 less widespread 
tendency to lcgaid the laboi aton md it s piotcduies as a soit of mystic dmn 
mg lod foi the detection of discist 

E\ei) cluneal pathologist in<ount<is mdniduils who tome to the laboia 
ton' foi a “mine test 01 a blood test to find out whethci 01 not they me 
health), and has been obliged to expend \ du d>le time m explaining, not always 
successful!), the futility of such piouduus unless they aie deemed indicated 
b> the physician and subject to his mtc ipn tition The laitx pi 1 haps aie not 
altogethei to blame m this math 1 toi medium to no small extent is still some 
what shioudul m the mantle ot m\shn wlwh it mlients fiom the past 

The necessity in these modem <1 ns foi c\leibiu use of liboiaton methods 
has, by what Wcbstei has called the fistful concatenation of ciicimistauee,” 
lesulted m a mushioom growth of I ihoi atones not mtienucntly owned con 
ducted, and manned b\ In peisomu.! tiamed solely m the piuelv mampulatne 
featiues of lahoialon pioccdmes Indeed all too often the laboiatones clunoi 
mg foi the physicians * business aie aggicssne in piockunung tint “the test 
is the thing'’ and seek b\ an ohtiusnc display of glittcimg appal itus and the 
clainoious use of technical pattei to latntsh nonsense with the chmm of 
sound ” 

It is not altogether suipusmg that the aveiagc lay man, to whom the tleik 
m the diugstoie, tlie good fellow who handles his fa\onte In and of cigns, and 
the phjsieian alike aie known as “Doc,” should regard the technician as a 
medical oxaele 

The physician, of couise, knows that technical skill and experience no 
matter how extensive, do not make a clinical pathologist On the contiaiv the 
value of the cluneal pithologist m the study of disease is entncl) dependent 
upon and entirely m piopottion to his elmical as well as laboi afon ability to 
aid, y\hen called upon not onh m the selection of suitable laboi atom studies 
applicable to a p.uticukn pioblom but also, at tmies, to aid in then cluneal 
mteipi elation mul utihzition 

Foi so complex mas ehmeal pioblems become that one is itinmdul some 
tunes of the woids of Gcueiai Wolfe m one of lus dispatches to Loid Pitt 
“Theic is such a choice of difficulties that I find myself at a loss how toilet Gi- 
mme ” / 



STUDIES ON ANAPHYLAXIS WITH INSULIN* 


Clarence Bernstein, Jr., M.D., Joseph B. Kirsner, M.D., and 
William J. Turner, M.D., Chicago, III. 


INTRODUCTION 

INVESTIGATION of the physiologic effects of insulin has so completely en- 
gaged the research interest of workers in this field that little attention has 
been directed to its immunologic properties. These properties have been brought 
into increasing prominence by the reports of unusual reactions such as are seen 
in insulin-resistant 1 eases or in the insulin sensitive individuals who present 
urticaria, edemas, asthma, or other untoward manifestations following its injec- 
tion. Minor allergic responses, such as “dwarf” urticaria are met with not 
infrequently, but despite the wide use of insulin, grosser sensitization, or ana- 
phylaxis, is still uncommon enough to occasion several accounts of this condition 
annually . 2-0 Indeed, those who follow any large group of allergic individuals 
are uniformly impressed by the paucity of diabetics in their clinic population . 7-5 
This observation has been the source of various theories regarding the diabetic 
constitution, and one wonders whether the latter is antithetic to the allergic 
constitution, or whether, genetically, the simultaneous appearance of the two 
traits constitutes a “lethal factor.” One would not have the temerity to defend 
completely this latter hypothesis, especially in view of the actual, albeit rare 
occurrence of the two conditions in the same individual. Speculation regarding 
the mechanism of insulin resistance has also stimulated interest in its immune 
processes. Is insulin fixed in situ in such cases and slowly inactivated, or does 
the union of antigen and antibody immediately inactivate it % Does its combina- 
tion with the fluids or tissues of the host under particular but as yet unknown 
conditions reduce its hypoglycemogenic effect? We do not presume in this com- 
munication to answer all these questions, many of which are in the present state 
of our knowledge necessarily rhetorical. However, some inquiry into the im- 
munologic properties of insulin seemed indicated, and we report the results of 
our investigation on this point. Data from work pursuing the subject further 
will be recounted in a later communication. The present series consisted of sev- 
eral groups of animals of which one representative study is set forth below. 


MATERIALS AND METHODS 


The guinea pigs were males, weighing between 250 anil 300 gm. Injections with Luer 
syringes were made intraeutaneously with some possible subcutaneous leakage. Normal horse 
serum was obtained from Eli Lilly Company', whose commercial insulin U 40 was also usu 
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m tlie experiment A highly purified eomnieriinl preparation of in_uhn L 223, dented from 
beef panereao, and containing 1 SSO gm nitrogen j* r ubic centimeter wa* ■supplied hy the 
Research Division of E R Squibb and Sons We are indebted to Dr E M K. Geiltng and 
particularly to Dr H Jen*en of the Department of Pit trmaeologj John* Hopkm* University 
Medical School, for a generous quantity of powlerel rwallme in*uim ir-e<l m the'e studie* 
hredench Steams and Company furm*hed us wifh their ry tiHme insulin F 40 (nitrogen 
content H per tent dry crystals — zme content 1 ra„ per o00 units) The omi *ion of any 
reference in the tables to differentiate either tvpe is intentional for purpose* of smjphncation 
The results with the tyyo crystalline products were th>nn«al in eyery re s pect 

EXPERIMENT VE 

We were first mtere ted m the po ibibtv of semitizing guinea piga to insulin The 
method employed by one of us*<* in pollen emitization was first used This consisted in the 
u*e of a mixture of equal part* of normal hjr*< *crum an! in this instance, insulin L 40 
The mixture was allowed to stand at room temper iture for twenty four hour* and then Kept 
at icebox temperature for further use \t tour lay interval* guinea pig* yyere injected s U bcu 
taneouslj with 3 do*es of 0 4 c c of tin* hor*e serum in>uha mixture and after a tot il elap ed 
time of twentj eight to tlnrty di\* were rea H tor the te t of anaphylaxis Other guinea pigs 
were sinularlj injected yvith 021 cc «oramer i d m*uhn alone ( ame lot) beveral animals were 
Io*t through hypoglycemic *hoch or inter urrent mfc* turns and nece -ary modification.* m 
do age may be observed m the table* It wa* oon pparent that 3ny sensitization induced to 
imulm. was m no consistent manner dppen len up n the horse serum component of the 
'combined" antigen, and this pha-e of the mvv tigation wa« not extended Howerer, the 
initial anaphylaxis wa» greater in this group an 1 is immented upon later Other guinea pigs 
were divided into groups dependent upon the t\fe of m»ulin used for en>itization and for 
*hoch, and upon the method of sen itization They were hocked at three and six week. m 
tervals after the last sensitizing do e b\ mtruenou* injection into the expo*ed jugular vein 
The amounts u«ed were 022 to 0 4 e e of in uhn containing from 4 to 19 unit* a* indicated 
Reactions were c irefully ob erved and were Ha *ified as described in the legend (Table 1) 
Typical anaphylactic responses were ob erved within five minutes after injection These con 
fitted, in increasing order of event v of nervousnes npid breathing cratclung of no e, 
dyspnea, cyanosis, wheezing cough loss of po ture jactitation convul ion* and death Vn\ 
reactions occurring after forty five minutes were discounted a* being po> iblv hypoglycemic 
and were considered as m*ulm shock Thz* latter type of reaction yyas slower and more grad 
ua! m its appearance The ininrel first became li-tl<?«- weak, and apathetic, and, if not 
given gluco*e, eventually exhibited • onvulsire movements To combat the Jitter, mtrapentoneal 
injections of 50 per cent glu ose in phi-iologic *ihoe were employed 

It can be seen fiom Tables I and II that animals receding insulin alone 
react with relatneh slight degiees of anaphila\is thiee weeks aftei sensitiza 
tion When the insulin was combined with horse serum fair glades of 
anaphjlaxis were obtained at the thiee weeks shock (Table I) However, on 
the second shock three -creeks after the first mtrasenous assay, those animals 
winch had leccned insulin alone m initial sensitization showed anaphj lactic 
reactions at least equal to and geneialh greater than those m the horse serum- 
insulin group had shown at the three week shock (Tables I and II) -No e\ 
penments were made to bung out diffeiences in the latter gioup at a second 
three week shock 

The possible combinations of factors m this espenment suggested that the 
sanations m the tspe of insulin used, the time, the number and the route of 
injections might be of importance Aeeoi dmgh further espenments designed 
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Table I 


The Degree op Anaphylactic Response With Commercial Insulin, After Sensitization 
With Insulin Alone and When “ Combined” With Horse Serum 


group 

ANIMAL 

NO. 

j 

FIRST INTRAVENOUS 
; SHOCK AT THREE weeks 

1 

SECOND SHOCK INTRA- 
VENOUSLY THREE WEEKS 
later 

TYPE ! 

INSULIN AND 
UNITS ; 

REACTION ; 

TYPE 

INSULIN AND 
UNITS 

REACTION 

Horse serum plus insulin 0.4 

iiiSHtMliiiS: 


3+ , 



e.c. subcut, 3 doses 



1+ 






4+ 

Horse serum 




i 

1+ 

0.2 c.c. 




Commercial 

4+ 



| 

M;y-; 

insulin 

1+ 



j 


S units 

1+ 






— 

Commercial 

— 

• 

i j 


1+ 

insulin 

44 

- 

j 


0 

S units 

4+ 


k 


4+ 



Commercial insulin 0.2 c.c. 

1 


4+ 



subcut. 3 doses 

111 

Commercial 

2+ 




D 

insulin 

0 




0 I 

S units 

— 


4+ 


p 


| 


| 3-J- 


q 


1 


; 4+ 


Anaphylactic Response 

•1+ = lethal, with jactitation, convulsions, etc. 

3+ = dyspnea, convulsions, prostrations with survival 
2 + = dyspnea, cyanosis, wheezing, cough, loss of posture 

1+ =: cough, sneeze, scratcliing of nose, cyanosis, slight dyspnea, micturition, defecation, 
nervousness 


Table II 


The Degree op Anaphylactic Response in Guinea Pigs "Sensitized" With 

Crystalline Insulin 


GROUP 

ANIMAL 

NO. 

FIRST INTRAVENOUS SHOCK 
AT THREE WEEKS 

SECOND SHOCK INTRAVENOUSLY 
THREE WEEKS LATER 

TYPE INSULIN 
AND UNITS 

REACTION 

TYPE INSULIN 
AND UNITS 

Jllglll 

AX 

u 2-4-G 
Subcut. 

50 

55 

58 

60 

! 67 

Crystalline 

insulin 

8 units 

— 

10 

10 

10 

Crystalline 19 

insulin 19 

10 

15 

19 

4+ 

4+ 

4+ 

D- 

34 

24 

49 

; 70 

66 

1 56 

73 

Commercial 

insulin 

8 units 

— 

Commercial 19 

insulin 19 j 

0 

24 __ 

AS 

u 6-4-4 
Subeut. 

1 

3 

s 

Crystalline 

insulin 

4 units 

0 

2+ 

1+ 

4+ 

Crystalline insulin j 
4 units 

44 

4+ 

B 

u. 6-4-4 
Intrav. 

17 

IS 

19 

20 

21 

22 

23 

24 

Crystalline 

insulin 

4 units 

i+ 

3+ 

0 

0 

14 

0 

2+ 

2+ 

| 

j Crystalline insulin 

4 units 

1 ! i 
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to demonstrate possible differences weze (tiued out and aie included m the 
tables (gioups B, Tables II and III, and Table IV) Both ctjstaUme and 

TABLE III 


iur Drcnn. oi Vnapiiylactic Response in Gu\f\ Pigs Sensitized With CoiniErciAX. 

INSULIN 


G80CJP 

! 

\NIAt\L 

NO 

| URST INTRAVENOUS SHOCK AT i 
THREE WEEKS 

SECOND SHOCK INTP VVENOUSLY 
THREE WEEKS LATET 

type insulin 

\ND UNITS 

REACTION 

| TITS INSULIN 
1HV UNITS 

PE NOTION 

Al 

52 


— 


— 

u 2 4 G 

53 

Commercial 

— 

Commercial 

0 

Subcut 

63 

insulin 

— 

msulm 

0 


6o 

3 units 

— 

ID umts 

1+ 


74 




— 


51 


— 


4+ 


57 


— 


0 


59 

Crv stallmc 

— 


0 


6S 

insulin 



0 



8 units 

— 


0 





Crystalline 



69 

Commercial 


msulm 

4+ 



8 umts 




AS 

26 


0 


2+ 

u 644 

27 


, — 

Commercial 

4+ 

Subcut 

28 

Commercial 

0 

insulin 

— 


29 

insulin 

0 

4 umt8 

— 


30 

4 units 



1+ 


32 


4+ 



B 

41 


0 


■ — 

u 641 

42 

i 

1 0 


• — 

Intrav 

43 

Commercial 

1+ 

Commercial 



44 

insulin 

2+ 

insulin 

0 


45 

4 units 

0 

4 uruts 

1+ 


46 


0 


2+ 


47 


0 


1+ 


48 


14- 

i 

2+ 


commercial insulin weie used in e\eiy series The animals shown m Table IV 
Mere “shocked” thiee weeks, after the last sensitizing dose by a subcutaneous 
injection, and tlnee weeks later by the mtraienous mite The subcutaneous 

Table IV 


The Deg bee of Anai iivlacotc Besionse in \nimals "shocked’ bv Subcutaneous Route 
and Tui-ed Weeks Lvteb b\ Ivtbanenous Route 


GROUP 

iNiir u. 

NO 

FIRST SHOCK SUBCUTANEOUSLY 

AT THREE WEEKS 

SECOND SHOCK iNTPAVENGLSIA 

THREE WEEKS LATER 

TAPE INSULIN 

and units 

REACTION 

TYPE INSULIN 

and units 

REACTION 


10 

Crystalline 

0 

Crystalline 

2+ 


11 

insulin 

0 

insulin 

4+ 


13 

4 units 

0 

4 units 

— 


16 


— 


44- 

Crystalline j 

33 


0 


4+ 

msulm 

34 


0 


0 

u 644 

35 

Commercial 

0 

Commercial 

— 

Subcut 

37 

msulm 

0 

insulin 

3+ 


38 

4 units 

G 

4 umts | 

0 


39 


0 


— . 


40 


0 

■ 

0 
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“shocking” was insignificant and apparently did not alter the grade of response 
at the second shock three weeks thereafter by the visual intravenous method. 
This would indicate that time rather than a previous intravenous injection of 
insulin is the factor of importance in establishing anaphylactic sensitization 
in these guinea pigs. Both groups B (Tables II and III) were given all 3 
preparatory doses by intravenous routes, as well as the shock dose. These 
animals showed moderate but definite anaphylaxis at the first three-week assay 
but not significantly different from those sensitized by subcutaneous injections 
(groups A2, Tables II and III). At six weeks there were likewise no notable 
differences, though the crystalline insulin groups showed slightly more marked 
reactions. Within a given group the animals varied somewhat in their individ- 
ual responses, but these variations from the experimental result were neither 
greater nor more frequent than is seen in any anaphylactic study in guinea 
pigs. Certain of the differences in the height of the reaction which at first glance 
seem inconsistent, are readily accounted for by differences in the unitage of the 
shock dose employed. The demonstration of precipitins for insulin was incon- 
clusive. No Dale preparations were studied in this experiment." Observations 
on skin tests with insulin in sensitized animals will be reported at a later date. 


COMMENT 


The ability successfully to sensitize guinea pigs with insulin as demon- 
strated in this experiment is not surprising. Jensen and others 11-15 have 
demonstrated that insulin is a complete protein and is without organ or species 
specificity; accordingly, we might reasonably expect it to exhibit the immuno- 
logic properties of a protein. The slightly greater anaphylactogenie potency 
of crystalline insulin has been mentioned above. It is possible that this varia- 
tion may be intimately related to the relative differences in purification. Sulfur 
in the insulin molecule has been shown to be labile. The possible internal 
rearrangements which might take place in the insulin molecule in the presence 
of “foreign” material, such as specific serum and tissue products of the host 
of origin, are purely conjectural. Such rearrangements, however, might con- 
ceivably alter or modify its action. Efforts to eontrol the route of sensitization 
and the factor of time disclosed that the use of the intravenous route made no 
appreciable difference in the degree of shock at the first three-week assay. It 
is seen, however, that the combination of insulin with horse serum produces a 
fairly consistent and moderate grade of anaphylaxis after three weeks (Table I)- 
Of considerable interest is the relative absence of fatal hypoglycemic shock 
from the insulin dosage used. The possible explanations might be: (a) During 
the sensitization the animals were not fasting, and were returned to cages where 
abundant food awaited them, (b) The combination of insulin with guinea pig 
serum might alter the potency of the insulin so as to reduce its effect (this is 
discussed elsewhere). 10 (e) In some instances liberal quantities of bitra- 
peritoneal glucose were used either to combat or forestall hypoglycemic shoe v. 


•Since the completion of this work a study of the antigenic pioperties of in ®V* ,n *l a f,teru-; 
report*! by J iL Lewis.® By employing the Schultz -Dale technique ut, 

I e P° f ron , virgin guinea pigs pre\ lousiy injected subcutaneously' with 1 mg. <i° ses °* lL s jtiz.i- 
1 rtfknvjlir. he demonstrated a definite anaphylactic response. He thus showed that t 

tion rSted Aot on the proteins of the animal of origin (of the insulin) but apparently upon 
insulin molecule itself. 
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(d) In guinea pigs showing no hvpoghcemu and not gi\en glucose the question 
of the antihormone effect of Colhp 1 and otheis aiises Howe\er, reasonable 
doubts haie been east on the existence ot antihoimones b\ the work of Sulmau 
with the gonadotiopie substance 13 A similai end result which maj be indistin- 
guishable fxom the so called antihoimone effect jna\ theoieticallj be due to 
specific antibodies to the endoeime substance which unite with the antigen and 
theieb\ impede its action Such antibodies ha\e not been conclusiselj demon- 
strated and the explanation of this phenomenon lemams to he elucidated 

Of piactical significance is the fart tint sensitization to msulm has been 
produced ui the guinea pig In the human being this sensitizing pioperts of 
msulm might be seen to be moie m eMdenee on lesumptiou of therapj aftex a 
period of msulm freedom, which peiimts tin sensitization to manliest itself, 
whereas such sensitization had been pioioush obscured b\ the frequent thera 
peutic (and mcidentalh desensitizing) injections Howes er, follow up data 
from cases known to base itemed msulm mteimittentls would base to be 
studied to affirm oi dens the \ahdtt\ of such a theor\ Whetliex the extended 
use of cxjstalhnc and piotammc insulin will pioduce moie frequent or lexx fre 
fluent sensitizations to insulin lemams to be seen 

SAWMUU VND COSCLl SIONS 

1 Guinea pigs injected paienttralh with commeicial and exWallmc insulin 
reacted with anapinlaus on subsequent mtmenous injection 

2 Guinea pigs sensitized b\ subcutaneous oi mtiavenous injections of 
msulm reacted with \anmg dtgiees of anapln lactic shock at mtenals of thxee 
and six weeks following sensitization The fixst shock at three weeks was gen 
crali) less seseie than the second at six weeks using the same shock dose of 
msulm 

3 When the guinea pigs were sensitized with a combination of horse serum 
and msulm, fan degrees of anapln laxis to insulin, wreic obtained from a shocking 
dose three weeks aftex the last sensitizing injection 

4 The questions of msulm resistance and msulm hvperseiKitiuty aic 
briefly eonsideied 
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THE RELATIONSHIP OP INSULIN HYPOGLYCEMIA TO THE 
METHOD OP ADMINISTRATION AND THE TYPE 
OP INSULIN- 


Joseph B. Kirsner, M.D., and Clarence Bernstein, Jr., M.D., Chicago, III. 


T HE recent discovery of protamine insulin and the increased availability 
of crystalline insulin have given origin to many reports concerning varia- 
tions in their hypoglycemogeuic effects. In a study of certain of the immuno- 
logic features of insulin, incidental observations were made which were con- 
sidered worthy of record. For example, it was noted that those guinea pigs 
injected subcutaneously developed typical hypoglycemic reactions in one and 
one-half hours to two hours, whereas those receiving insulin (commercial or 
crystalline) intravenously during the sensitization period did not exhibit this 
phenomenon. The discrepancy was not. easy to explain since the animals were 
treated under identical conditions and with the same insulin dosage. This 
observation led us to investigate the possible mechanism of such differences. 
The likelihood of a prompt combination of the injected insulin with the circu- 
lating blood suggested that a not too remote parallel might be obtained by a 
mixture in vitro of serum and insulin prior to injection. A study of the 
blood sugar responses following the injection of such a mixture and of other 
standard preparations of insulin was made and constitutes the basis of the 
following report. 

experimental 


Materials and Methods. — Seven. rabbits, average weight 3 kg., were used for the assay-, 
the great majority of the determinations being done, however, on 4 lubbits, Each rabbit was 
injected at different times witli 10 unit doses of the various insulin preparations recorde 
below by subcutaneous and intravenous routes. An interval of at least foity-eight hour.- 
elapsed between injections in any one animal. Some of the rabbits were used for 14 separate 
studies, and 2 animals were used only twice. A minimum of five studies was made m a 


•From the Department of Medicine, Division of Allergy, University of Chicago. 
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ca&o of commercial msulm intravenously and the maximum of fourteen was completed with 
commercial msulm subcutaneously The number of experiments with any one preparation 
was determined largely by the consistence with which the curies could be reproduced Those 
preparations winch gaic rather i triable results were subjected to more determinations m order 
to arrive at a significant aierage level, whereas consistent!) similar icsponses on every assay 
obviated the necessity of more numeious determinations Blood was drawn from the cir 
vein by a nucropipcttc at thirty minute intervals for blood sugar determinations by the micro 
method of Hagedorn and len en 1 The animate were xntei changed as to types of msulm em 
ployed Each period of obseriation lasted two and one half to three hours, unless interrupted 
by hypoglycemic reactions lequmng supplementari glucose Equal parts of msulm (10 units) 
and guinea pig serum were mixed in a sterile test tube ind allowed to stand at room tempera 
ture for sever il hours until u fc ed Jvo pre ipitite was noted This procedure was earned 
out with both the commercial and er\ stallme m ulras Guinea pig blood was obtained by 
cardiac puncture, and after separation of the clot the serum was diawn off and stored m the 
jefngciator for use as requued Fresh seium was obtained it frequent intervals The 
msulm serum mixtures were prepaied befoie each new scries w is run 

The msulm was obtained from several sources each of which had previously standardized 
the preparation iccordmg to the method ««et forth m the Aew tsd Non Official Bemedics 
'fhesf brands of insulin arc m common use everywheie rod tor that reason were not standard 
lzed by us Dr H Jensen, of the Tolms HopI ins Unnersity School of Medicine, kindly 
supplied us with the powdered crvstnllme niMilm used in the earh studies One milligram 
of this msulm represents the equivalent of 24 units md the solution was prepared by dis 
solving tho calculated amount ra 0 001 In IrochJone a<ul so that 01 cc of the solution con 
tamed one unit of msulm \U aie mdebtcl to b B Squibb and Sons, who, through Dr 
John E Anderson, gue us two purified prt [ irations of commercial msulm demed from beef 
pancreas 

(1) unit content = 223 U per cc 

nitrogen content = 0 OQTo to 0 01 mg per c e 

(2) unit content — 40 U per c c 
nitrogen content = 0 007<> mg \ er o t, 

The Frederick Stearns Company generously supplied a quantity of crystalline msulm, 
40 umta per cc, with a nitiogcn content of 14 per cent fdn crystals) and assay approxi 
mately 24 to 23 units pci milligram The results are based upon o4 experiments comprising 
269 ■-eparntc blood sugir determination* and are expressed as the percentage drop m blood 
sugar using 100 per cent as the fasting level (tee Tabic I) Studies on protamine msulm 
were not made * 

Tvble I 

The Aveiuqe Levei oi Blood Slgar \t \ vaim s Ivrwtwis in thf Experiment Expressed 
in Terms of PercENTVGr of the Original Blood S» gir 


TIME 

(MINUTES) 

COM 

MERCIAL 

INSULIN 

10 TJ 
SUBCUT 

COM 

MERCIAL 

IXSULIN 

10 U 

JNTRVY 

COM 

MERCIAL 

INSULIN 

10 U PLUS 
SERUM 
SUBCUT 

CRYSTAL- 

LINE 

INSULIN 

10 U 
SUBCUT 

CRYSTAL 

LINE 

INSULIN 

10 TJ 

IN TRAY 

CRYSTAL 

LINE 

INSULIN 

10 V PLUS 

SEBUM 

SUBCUT 

38 

40 12 

42 95 

35 67 

44 35 

48 01 

30 35 

76 

24 71 

50 06 

3915 

53 03 

69 42 

33 81 

112 

49 20 

67 54 

46 4S 

49 95 

53 97 

42 47 

148 

47 12 

56 18 

41 OS 

48 84 

5a 18 

37 10 

218 

54 35 

38 30 



43 SO 


Average per 

46 70 

51006 

40 095 

49 042 

54 074 

13982 

cent drop per 







experimental 







period 








•Since the completion of tin* woik H Biolner has repotted a similar stud} on piotamSne 
Insulin in which he found the h\ pogl> eeraogenic potency o£ this preparation increased bj the 
addition of serum 
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RESULTS 

Objectively, commercial and crystalline insulin produced definite hypo- 
glycemic effects within one to two hours. The crystalline preparation was in 
general more effective. Commercial insulin plus guinea pig serum likewise 
elicited unmistakable insulin reactions. Crystalline insulin plus guinea pig 
serum produced the least number of reactions. In decreasing order of hypo- 
glycemogenic potency were : 

(1) Crystalline insulin intravenously, (2) commercial insulin intravenously, 
(3) crystalline insulin subcutaneously, (4) commercial insulin subcutaneously, 
(5) commercial insulin plus serum subcutaneously, and (6) crystalline insulin 
plus serum subcutaneously. (Insulin plus serum intravenously was not studied 
in this experiment.) 



Tlso in Minutes 

Chart 1. — Hypoglycemic effect (in the rabhit) of commercial and crystalline insulin alone an 
when "combined'' with guinea pig serum, computed as a percentage drop in blood sugai. 

— O — O — O — Guinea pig serum subcutaneously. 

• — • — • — Crystalline insulin plus serum subcutaneously. 

. Commercial insulin plus serum subcutaneously. 

Commercial insulin subcutaneously. 

X — X — X — Crystalline insulin subcutaneously. 

Commercial insulin intravenously. 

j j — ] — | — Crystalline insulin intravenously. 

Several points of interest can be gathered from the chart of the blood 
sugar curves (Chart 1), obtained by averaging the findings in the various 
groups of studies. The most rapid drop occurs after intravenous injection o 
crystalline insulin which is maximal at an average of about seventy-eigi 
minutes after injection. Commercial insulin intravenously acts only slight y 
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moie siov. h ; s eai.lmig its maximum “low ’ at an aveiage or one huudied and 
tv, elve minutes This is m distinct contrast to the previous clinical repoits 
(on subcutaneous injection 2 J ) The allies £ 01 - subcutaneous eijstallme and 
commercial insulin show that bj subcutaneous route crj stallme insulin is still, 
albeit slightlv, moie bj poglv eeinogemc than commerual The “combined” 
m&ulm seium preparations showed the leist effect Both vveie still distinetlj 
lijpogljcemogenie, the actmtv of on stallme insulin being slighth moie re- 
duced by such combination Tlie effect of the manipulative pioceduie with 
out insulin was studied as a contiol, and no appieuable alteiations in blood 
sugai weie noted Guinea pig senim used alone as an additional control 
caused a slight drop m the blood sugai level (see Cliait 1) without obseivable 
leaetion 

It ivas interesting to note the blood sugai level at which convulsions ap 
peaied (see Cbait 2) The aveiage level vias about 35 mg pei cent, with the 
majonty of convulsions appealing when the blood sugai ranged fiom 30 to 
50 mg pei cent Occasional]! blood sugai levels within and below this range 
were not accompanied bv convulsions In two instances, leactions appealed 



Chart 2 — The blood sug-ar le\el at which 24 observed insulin comulsionv appeared in the rabbit 

when the blood hugai was 73 and 66 mg pei cent, respectively Se\eial 
observers 0 have felt tint the convulsive level m the usual labbit assaj is 
not uniform and that the appearance of convulsions does not necessauly com- 
eide with a 1 eduction of the blood sugai to 45 mg pei cent It is not at all 
nnlikelj that of equal lmpoitance to the absolute level is tlie gradient, 01 
rate of diop, of the blood sugai The above results, however, agree fanlj 
eloselj with tlie convulsive lange of 50 to 26 mg pei cent obtained bj Dotti ’ 

COJI3IBNT 

It is of considerable interest that, in contrast to the earlier lepoits m 
human beings m nlueb eijstallme insulin given subcutaneous]! was shown 
to have a slowei but longei bjpoglycemogemc effect, we find that m the 
rabbit the effect of civ stallme insulin is not onlj m geneial more prompt but 
of less duration than the commeicial piepaiation This is also counter to onr 
observations m guinea pigs that the mtiavenous injection of eijstallme and 
commeicial nmilm was less ldcelj to produce clinical hypoglj cemia In the 
rabbit the blood sugai cuives show a gieatei diopwith intravenous eijstallme 
insulin than with any othei preparation "Whether tins may be explained on 
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the basis of a more gradual gradient in tlie drop in blood sugar, albeit to a 
lower level, or whether there is a true species difference between guinea pigs 
and rabbits in their reactions to insulin is not clear. An ever-present hazard 
in interpretation is the possible discrepancy in the unit assay by the manu- 
facturers of the various types of insulin used. Since their methods are stand- 
ard and their products in general clinical use, it was felt that re-assay would 
be unnecessary, particularly in view of the fact that these data were gathered 
secondarily to an investigation of the immunologic properties of insulin. 

The reduced effect of insulin combined with serum also raises several ques- 
tions. These have to do primarily with the mechanism of this reduction. Is 
there an “antigen-antibody" union which inactivates insulin? Does insulin 
combine with the constituents of the serum to reduce its hypoglyceniogenic 
effect? Is there a so-called “antihormone"? 10 Or is insulin potency lost 
through enzymatic breakdown? It lias been reported that normal human 
blood destroys the effect of crystalline insulin after incubation for several days 
at 37° C. Blood eorpusele-free serum has a similar though less intense effect. 
Inactivation of the blood serum by heating at 56° C. nullifies this destructive 
effect. Leucocyte-rich blood from leueemias lias a more destructive action on 
insulin than normal blood. Similar studies have been made with blood from 
diabetic patients. Mauriac and Aubertin, 9 and Karel it z and bis co-workers 10 
have reported that diabetic plasma neutralizes insulin in vitro to a greater 
extent than does normal plasma. They felt that this neutralizing substance 
was trypsin. Black, 11 on the other hand, could not confirm these observations. 
Possibly trypsin forms inactive adsorption complexes with insulin; this un- 
doubtedly occurs in vitro in strongly acid solutions. 12 Inactivation of insulin 
has also been accomplished by removing part of its sulfur content; 13 this is 
not too remote a possibility since Jensen and his associates 11 have shown that 
the hypoglyceniogenic property of insulin is associated with certain di-thio 
(-S-S-) groupings present, in part at least, as combined cystine. This labile 
sulfur may unite in some way through molecular rearrangement with the 
serum with which it is mixed so as to alter appreciably the hypoglyceniogenic 
effect. The existence of an anti-insulin 1 "’ 10 has been hypothecated by several 
investigators, but as yet the existence of antihormones is without corroborated 
experimental foundation. 17 Experiments are now in progress by which some 
of the obscurity concerning this phenomenon may be clarified. With it are 
perhaps bound up some of the more bewildering phases of so-called insulin 
resistance. As a method of attack on the problem it is not without some 
promise. 

SUMMARY AND CONCLUSIONS 

1. The effects of commercial and crystalline preparations of insulin on 
the blood sugar of the rabbit were studied. Comparisons were made between 
the effects of subcutaneous and intravenous injection. 

2. Crystalline insulin in the rabbit produced a greater drop in the blood 
simar and one less sustained than did commercial insulin. This difference was 
greater on intravenous than on subcutaneous administration. 
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4 Guinea pig senun m eoiubmatiou mth eaeli type of insulin teduced the 
late of hypogly eemogeiiesis but, unlike piol.imme insulin (euuent xepoits), 
did not substantially piolong it Ciystallme uisulm suffeml the greater re- 
duction m potency 

4 The theoietieal implications of the woik aie discussed 
The authors wish to acknowledge the valuable technical assistance of Miss Arm Prodehl 
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A COMPARISON OF THE ANTIPERNICIOUS ANEMIA POTENCY OF 
DEPEPSINIZED AND UNDEPEPSINIZED GASTRIC MUCOSA* 


Simuel Morrison, MD, Baltimore, Md 


I N ANOTHER communication 1 we aie lepoitmg some of out studies on 
pernicious anemia including an unjunv into the loie of pepsin VVc obsened 
that depepsnnzed whole stomach mucosa, depepsimzed fundus mucosa, and 
depepsmized p.vloius mucosa, obtained fioin the hog’s stomach undei pioper 
conditions foi pieseitnig antipei melons anemia potency and piepaied aceoid 
mg to the Gieenspon pioe<As weie all piactieally inactive m the treatment of 
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pernicious anemia when sources of extrinsic factor were excluded from the diet. 
When extrinsic factor was added there was minimal evidence of antipernicious 
activity in the patient fed with adequate amounts of depepsinized pyloric 
mucosa, but not in the patients fed with similar doses of depepsinized whole 
stomach or depepsinized fundus mucosa. 

Since Greenspon 2 had claimed a higher activation of antipernicious anemia 
potency by depepsinization, we suggested 1 that the impairment of intestinal 
permeability may have accounted for our inability to confirm his conclusions. 
Moreover, we suggested that the process of depepsinization may not always 
result in the same end product and that whereas in one instance an active 
product may lie obtained, in another the product may be inactive. 

It occurred to us that the inactivity of our depepsinized products was so 
striking that another possible explanation seemed equally, and perhaps more, 
plausible than those just mentioned. In other words, though we permitted our- 
selves to question quite reasonably the degree of intestinal permeability, we 
could not doubt the adequacy of our sources of extrinsic factor. The possibility 
seemed apparent, therefore, that the process of depepsinization could have in- 
activated the intrinsic factor inasmuch as the response to products of known 
potency, though submaximal, was definite enough to rule out the factor of 
intestinal impermeability. We, therefore, decided to observe a patient with 
pernicious anemia treated with whole stomach material prepared as follows: 
The material was obtained from the slaughter house and preserved in dry ice 
until brought to the laboratory, when it was ground and immediately placed 
in a vacuum dryer, in which the temperature at no time exceeded 40° C. At 
the end of about thirty-six to forty -eight hours, it was further dried to remove 
the last traces of moisture over phosphorus pentoxide and then defatted with 
petroleum ether. In other Avords, the material differs essentially from the 
Greenspon process in that it is simply desiccated dried gastric mucosa Avithout 
any attempt being made to remove the pepsin or to go through the various 
extractions as described by Greenspon. 

If such a product Avere potent then Ave could assume that the process of 
depepsinization destroyed rather than enhanced the potency of these prepara- 
tions. It is important to keep clearly in mind that even if the process of de- 
pepsinization inactivated the antipernicious anemia potency of these prepara- 
tions that result does not necessarily mean that the absence of pepsin per se 
decreases the potency. In other Avords, a distinction must be made between 
the physicochemical changes occurring during depepsinization and the theoretic 
removal of pepsin Avithout subjecting the mucosa to any changes Avhich might 
influence the antipernicious anemia potency. 

With these facts in mind Ave proceeded to treat a patient Avith typical 
pernicious anemia with undepepsinized desiccated Avhole stomach mucosa (see 

Table I) . 

The data in Table I (Patient J. L., aged 48 years) show conclusively that this prepara- 
tion is completely satisfactory as a source of intrinsic factor. When compared to the responses 
of T>atient3 treated with depepsinized gastric mucosa (whole stomach, pylorus, fundus) a 
previously reported,! it would appear that Greenspon ’s process in some way results in os 
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Table I 

EFtLCT OF OFAI, ADMIMSTBAnOS OF XTNBBHS1MIKB WUOIE faTO«WM MOCOSA 

Diet Contains Enthnsic Pvctoi Des»icc vted Gvstiuc Mu cos s. H s 

ANTli hF VICIOUS An EM I V POTENCY 
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JUS OJ 
rifklTMENT 


BBC 

MILLIONS 


BB 

G« 


PEI 

CENT 


7 

8 

9 

10 

11 

12 

13 

14 

15 
lb 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 


2 45 

2 60 

70 

89 

2 70 

SO 

2 0 

95 

31 

no 

J 55 

99 

355 

no 

3 2o 

10 0 

0 05 

112 

36 

117 


RETICULO fiiF M MEN £ 

OVTFS DIET EXCLUBINC INTRINSIC 

PLIl i VCTOl \M> INCLUPIXG LV 

tpwT ti inxic i u ror * 


25 

o o 

30 

19 

15 


31 
42 
o 7 
74 
88 
10 9 
12 4 
a 2 
87 

44 

24 


15 


20 


24 gm undepepsm 
ized w bole gastric 
mucosa q d 


Liver extract 5 cc in 
tramusculorly 


1 — — m uTtltoSrS meat and Breners least 

•The extrinsic factor was provided 

„„„ However we decided to repeat tlw admimatiatum of 
oi activity of the gastric muc u two otIler patients m order to bo sure that 

depepsmised preparations m mere already reported, was sufficient In the two 

the maximum dosage of taL obtained when each of the two patients was fed with 

following tables are recorded the data ^ ntJ uere ldea i for the experiment no 

50 gut of depepsmired material each bKaMe thej represented typical uncomplicated 

only because their counts were pernicious anemia In view of the very low red 

eases (no neurologic signs or symp > advJ5rf t0 administer 30 gm of our unde 

blood count and hemoglobin reu ings tam to obtain satisfactory responses The 

pepsmued materials daily m orl er b „ t 40 gm dully Our decision, therefore, to 

equivalent dosage of ventriculin would be about „ 

administer 50 gm each day would insure „ t , , ))oo l a.d not respond to 

Table II (Patient W W aged^ admimsteied oraU > Oral and rutramuscu 

adequate dosage of depepsmize py a characteristic response 

lar therapy of hnown potency P _ C u„ously enough, the depepsimaed fundus 

Table HI (Patient «t M above was followed by a reticulocyte response of 

material given m the dosage OIJSOt q( treatmcnt whether this response, in tl e 

7 por cent on the sixth day Jcpepsimzed funlus mucosa or to some extraneous 

l.glit of our previous data >« ^ be sure The expected maximum reticulocyte 

factor or was spontaneous 1 j & ora)]y Js about 40 per cent The response m 
percentage after desiccated ston b 
patient above is distinctly minima 
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Table II 


Effect of Oral Administration of Depepsinized Pylorus Mucosa. Diet Contains 

Extrinsic Factor 


DAYS OF 
TREATMENT 

R.B.C. 

MILLIONS 

HB. RETICULOCYTES 

PER CENT PEH CENT 

TREATMENT 

i 

1.18 

2S 

0.5 


2 

1.15 

2S 

0.5 

Blood transfusion of 350 c.c. 
citrafed blood* 

3 

4 

1.50 

34 

0.0 

House diet excluding liver, sweet- 
breads, and kidneys. 

50 gm. depepsinized pylorus q. d. 

5 

1.25 

32 

0.0 

it 

6 

1.37 

35 

1.3 

l t 

7 

8 

1.20 

30 

1.0 

( t 

St 

0 

1.80 

36 

0.4 

St 

10 

1.61 

29 

0.4 

St 

11 

12 

1.75 

32 

0.2 

tt 

ft 

13 

14 

15 

1.50 

30 

0.3 

1 1 

Extralin tabs. 5 t. i. d. 

Lestron cap. 2 t. i. d. 

Liver extract 2 c.c. intramuscularly 
u a 

1(3 

17 

18 

19 

20 

1.64 

30 

0.3 

tt U 

It tt 

It tt 

tt tt 

P. A. diet “ 

21 

22 

1.50 

30 

13.2 

tt tt 

n tt 

23 

2.06 

40 

19.3 

it tt 

24 

25 

2(3 

2.20 

40 

7.9 

tt t< 

tt tt 

tt t< 

27 

2.20 

40 (6.4) 
gm. 

4.5 

tt it 

34 

3.23 

54 (8.6) 
gm. 

0.4 


38 

3.6S 

60 (9.6) 
gm. 

1.1 

tt t ( 


•The transfusion was given before it could be countermanded. Hotvever, it is apparent 
from the data that this procedure did not influence the response. 


Table III 


Effect of Oral Administration of Depepsinized Fundus Mucosa. Diet Contains 

Extfjnsic Factor 


days OF 

TREATMENT 

1 

2 

3 

4 

5 

6 
7 
S 
9 

10 

11 


HB. RETICULOCYTE 
PER CENT PER CENT 


1,100,000 

29 

0.5 

820,000 

31 

3.5 

1,020,000 

30 

7.0 

9SO,000 

20 

5.0 

1,020,000 

28 

4.0 

870,000 

20 

4.5 


TREATMENT 

~25~~g m. depep. fundus. Ad- 
mitted late in evening 
50 gm. depep. fundus 

ii a k it 

a tt a (i 

tt t: tt t< 

tt tt tt tt 

it tt tt it 

ti st tt tt 

25 gin. depep. fundus* 
ie ti ii u 

Transfusion given and intra- 
muscular liver begun 


•Patient reported severe nausea and inability to continue medication. 


MORHISOM COMP VR1XON OX' VXTI1 HtxIUut s IM MU toil NOV 


933 


strain r\ 

The retieuloejte 1 espouse to undepepsimzed whole stomach administered 
orally confouned to the expected maximal ax lepoited by Bethell and Gold 
hamei 3 There was no leticulocjte lesponse to depepsmized pj lotus mucosa 
admuusteied oially In a pievious lepoit we found a minimal reticulocyte re 
sponse but, on the other hand, theie was no evidence m that leport of anti 
permetous anemia aetiutj m the fundus matenai In the present instance (see 
Table III) there seemed to be some potenex in tlie depepsmized fundus material 
admuusteied This response could lioweiei, be due to the gieatei dosage of 
the substance admmisteted 01 to the severitv of the degree of the anemia 01 
to the possibility, pteuouslj suggested, that the pioccss of depcpsuuzation may 
not always result m the same end pioduet Howeiei since this patient had 
been active and remaikablj fice of distressing svmptoms it seems likely that 
he must have been foitunate enough to liaxe pei iodic, though vet) mild, span 
taneous letieulocyte teaetions, that is minimal lemissions 

Since we had ahead} had occasion to tieat two patients with pernicious 
anemia with depepsmized whole stomach without obtaining sufficient evidence 
of the piesenco of antipoinicious anemia potency m it, we considered those cases 
a part of the present study m oidet to make the investigation complete 

Tlie patients teported m this study were tjpical instances of pernicious 
anemia There weie no neurologic svmptoms 01 signs Achylia was present 
m each instance 

coNcnustoi 

Cases of pernicious auenua heated with orally administered depepsmized 
gastnc mucosa piepaied by Gteenspon’s pioccss show almost completely nega- 
tive results On the otliei hand, desiccated gastric mucosa, admuusteied orally, 
produces the calculated maximum reticulocyte response Therefore, it would 
appeal that the piocess of depepwmzatioii inactivates the antipermcious anemia 
activity of gastric mucosa In othei wolds it appaicutly destioys the nitimsie 
factoi since extrinsic factoi had been provided m adequate amounts and the 
factoi of intestinal permeihihtj sufficiently accounted foi The exact lole, 
hovvevei, of pepsm m peimcious anemia still lemams a ptoblem for further 
study inasmuch as our investigation has only pioved that the piocess of depep 
smization is lesponsible foi the destruction of antipeinicious anemia activity of 
these piepaiations 

Norn To Di- John F inderson Duectot Biological Laboi atone-? r R Sqtifbh Sons 
I owe my thanks for his cooperation in suppHing me with the materials used in thoe studies 
The expenses of this investigation weie deflated an part by a grint horn the Julius 
Fried em\ aid Research Fund of the University of Mu j land School of Aledicim, 
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LABORATORY METHODS 


THE IDE TEST FOB SYPHILIS 0 


A Comparative Study With the Kline Heated Serum Tests and Complement 
Fixation Methods, With Clinical Evaluation in Moke Than 1,000 Patients 


Charles Robert Rein, M.D., and Clarise E. Hazay, A.B., New York, N. Y. 


I N A RECENT publication 1 Ide described a new coloring method for the 
serologic diagnosis of syphilis. The present paper is a report on a comparative 
study of this test with the Kline heated serum tests and the complement fixation 
methods with clinical evaluation in more than one thousand cases. The blood 
specimens used in this study were collected from patients in a private dermato- 
logical practice and those attending slcin clinics. An additional two hundred 
specimens were obtained from routine hospital patients. 

The details of the test, as originally described by Ide, are as follows: 
Materials. — 1. Raw serum or whole finger blood. 

2. Diluted Ide antigen. This is prepared by mixing 0.2 c.c. of Ide antigen 
with 0.6 c.c. of 2.5 per cent solution of sodium chloride in a small test tube. This 
mixture is shaken about thirty times. 

3. Specially made hollow glass slides, having three depressions each, with a 
diameter of about 2 cm. and a depth of 2 mm., and a glass cover large enough to 
cover the entire slide. 


4. Special dropping pipettes, so gauged that they deliver 0.03 c.c. of diluted 
Ide antigen, and others to deliver 0.03 c.c. of serum. 

Technique. — 1. Place 0.03 c.c. of raw blood serum in one cavity of the special 
hollow glass slide and spread out evenly over entire surface of depression. 

2. Add one drop of diluted Ide antigen directly on to the serum. 

3. Rotate the slide vigorously on a flat surface forward and backward as well 
as sideways for three or four minutes to insure adequate mixture. (In a later 
communication, Ide recommends prolonging the shaking time to eight minutes.) 

4. Examine the results through a microscope with the low power. A positive 
reaction is evidenced by the appearance of purplish colored clumps, while in the 
negative reaction only tiny purplish bodies are seen. 

Although Ide advocated the routine use of raw sera, he states that such sera 
obtained from syphilitic patients with varying amounts of treatment may ocea- 


•From the Skin and Cancer Unit. New Voik Post-Graduate Medical School and Ha>pltul. 
Columbia University (Dr. George M. MucKee, Director. Service of Dr. Freu Wise). 
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sionally gne a ncgatne leaction In muIi instances ho suggest;, heating the seia 
foi twenty minutes In a piehmman stiuh the Ide test was done with 26 
law seia These seia weic then mactn ited at 56° C foi timtj minutes, and the 
Ide test i epeated It was found that the nnctnated sera ga\e tesults winch 
were as specific and eoiisidei ubh moie sensitm (see Piotoeol 1) In tins study, 
therefoie, all tlie seia toi tiie Ide tests were mactnated at 56° C foi tlmtj 
minutes 

Pi otoc >i j 

COMPimo\ Bbt\\fe\ 2< \m> He\th> Serim Ide Tests 


RAW SERUM IDT 

HEATED SERUM IDE 

4- 

+ + + + 

+ + 

+ + + 

+ + + 

+ + + + 

: 

+ + + + 

- 

+ + + + 

- 

+ + 

- 

~ 

+ 

+ + + + 

+ 

+ 



+ + + + 

+ + + + 

- 


- 

+ 

+ 

+ + -M- 

+ +++ 

+ + + + 

+ 

+ + 

_ 

- 

+ + + + 

+ + + + 

- 

- 




ruitheimoie, instead oi employing the special!} made hollow glass slides 
advocated bj Ide, theie weie utilized the paladin t mg slides descubcd bv Green 1 
for the Kline heated seium test ’ These slides measure 2 be 3 inches, on which 
are mounted tuche paiaffin lings each with an inside diametei of 14 mm This 
enables the seiologist to do twehe tests on each slide Since Ide advocated the 
piepaiation of 0 08 ee of diluted antigen which is sufficient for thirty tests and 
is satisfaetoiy for use foi thuts minutes the serologist can do tliese 30 tests on 
tluee Klme test slides at one time In addition, bj using the Kittle test slide in 
stead of the hollow glass Ide slide the tendency to esaporation is minimized 

Eaily m this studs tluee bundled sera weie tested on the Ide and Kline test 
slides with identical lesults It was also found that with the Kline test slide as 
well as the Ide slide, the optimal lotation time was eight minutes 

The modified technique of the Ide test as used in this stud} is as follows 

1 Pipette 0 03 e e ot mactnated seium into each paraffin ring 

2 Add one drop of diluted Ide antigen (approximately 0 03 e c ) 

3 Rotate the slides with modeiaie vigor for eight minutes 
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4. Read degree of clumping through microscope (low power 16 mm. objec- 
tive, eyepiece 12) at a magnification of about 120 times, with the light cut down 
as for the study of urinary sediments, and reported in terms of pluses accord- 
ing to the degree of clumping and the size of the clumps. 

RESULTS 

Comparison of 1,037 Ide and Kline Heated Serum Tests. — For this compara- 
tive study, blood specimens were obtained from 1,037 patients by venepuncture, 
and the sera heated at 56° 0. for thirty minutes. The patients were divided into 
syphilitic and nonsyphilitie groups (sec Table I). The former group consisted 
of 555 patients who either presented definite syphilitic lesions, or who admitted a 
previous syphilitic infection, or who were receiving antisyphilitie treatment at 
the tune of this study. 


Table I 


Comparison op Ide Test and Kune Diagnostic Test With 1037 Sera 


SYPHILITIC GROUP (555 

i SERA) 

..... J 

NON SYPHILITIC GROUP (4S2 SERA) 

AGREEMENT j 

DISAGREEMENT j 

AGREEMENT 

| DISAGREEMENT 



POS- 

NEGA- 



POSI- 

NEGA- 



ITITE 

TIVE 



TIVE 

TIVE 



KLINE 

KLINE 



KLINE 

KLINE 

AB- 

RELA- 

DIAG- 

DIAG- 

AB- 

RELA- 

DIAG- j 

DIAG- 

SOLUTE 

TIVE 

NOSTIC 

NOSTIC 

SOLUTE 

TIVE 

NOSTIC 

NOSTIC 



NEGA- 

POSI- 




POSI- 



TIVE i 

TIVE 




TIVE 


! 

IDE 

IDE 


1 

an - 

IDE 

gSEjE 

103 

14 

2 

Tests 444 

37 

0 1 

HI 


1S.5G 

2.52 

0.36 

Per cent 92.11 j 

7.67 

0 



The nonsyphilitie group consisted of 4S2 patients who presented no clinical 
or serologic evidence of syphilis. The sera of all the patients in this group gave 
negative results with both the Kline diagnostic and exclusion heated serum tests. 
The specificity and sensitivity of the Kline tests have already been established 
by the recent serologic conferences 4 ' 3 held in this country, under the auspices of 
the United States Public Health Service in cooperation with the American 
Society of Clinical Pathologists. The details of the Kline diagnostic and ex- 
clusion heated sera tests are given in Kline’s book. 3 

The evaluation of the results of this comparative study was made accord- 
ing to the method of Kahn as follows: positive reactions, four-plus, three-plus, 
and two-plus; doubtful reactions, one-plus and plus-minus; agreement, positive 
or negative by both methods; relative agreement, positive or negative by one 
method and doubtful with the other ; disagreement, positive by one method anc 
negative with the other. 

Of 482 nonsyphilitie persons whose sera gave negative reactions with the 
Kline diagnostic and exclusion test, 444 (92.11 per cent) gave negative reactions 
with the Ide test. In this group there were 37 (7.67 per cent) false doubtfu s 
and one (0.21 per cent) false positive reactions with the Ide test. This demon- 
strates that in this selected group the Ide test is somewhat less specific than t ie 
Kline heated serum tests. 






















un.x huh nil ror hm toe syphilis 


957 


Oi: the 555 xjpluliUc sci.i then win 10 (2 XS pu cent) disjgieumnfs, with 
a ifisulting total agtecmcnl ot 97 31 po nut Of the sixteen disagieements 
fourteen specimens wcio positive with th< iO UK diagnostic hvated xcium test 
and negative with the Ide test, while ouh hi o specimens gate negative teactions 
with the ICIme diagnostic heated so urn test and positive teactions with the Ide 
test These two specimens, hovvevei gave positive it act 10 1 is mth the Klme exclu- 
sion heated set urn test Thus if the Ide test alone had been used m this gioup, 
font teen cases o£ sjphilis would have beta missed Tins compaiatne studj dem- 
onshates that the Ide test is less sensitive th m the Jilme test 

fVBIC II 

Coucarisos or Ids Test ivz? Courts vilxt tixvnov Tests iutie 837 Sera 



VB 

SQLDTf 

UCL 

ATZVE 

POST 

the 

( OUPLE 
ULVT 
M\ 

vhoh 

\EO\ 

Tl\L 

IDE 

SEC 1 
mi 
l Oil I Lfc 
ME\T 

Fli- 

VTIOV 

P0M 

TUF 

JDE 


AB 

SOLUTE 

TE1A 

TJ\E 

FOSI 

T1\E 

COMPLF 

MENT 

F IX 

ATIOJ. 

NEO\ 

TIVE 

IDE 

KEG 

VHVE 

COMPLE 

MENT 

FIX 

1TION 

post 

TIVE 

IDE 

Source A 





Source V 





Tests 

93 

33 

11 


Tests 

200 

22 

Q 

1 

Per cent 

68 03 

OO Q»> 

7d 

1 3*) 

Per cent 

39 69 

9 86 

0 

015 

Source B 





Source B 





Testa 

120 

42 

8 

4 

Tests 

09 

7 

0 

1 

Per cent 

70 88 

2253 

i 39 

2 2 

Per cent 

92 32 

6 54 

0 

0 04 

Source 0 





Source C 





Testa 

11 

8 

2 


lests 

119 

10 

0 

1 

Per cent 

53 38 

381 

9 52 


Per cent 

93 13 

6 25 

a 

0 62 


Compel ison of 837 Ide and. Complement Fixation Methods— The blood 
specimens for this gioup weie obtained iiom thveo somees, and the technique of 
the complement fixation methods foi each soiuce is as follows 
Sow so at— Total volume of scium used in test— 055 cc 

Test made with 0 04 and 0 02 cc sei um with 2 5 units of guinea 
pig complement 

Antigen — 0 2 pci cent eholcstcrimzed alcoholic extiaet of beef 
heait 

Amboeeptoi — diluted aeeoidmg to titiation 
Coipuscles— sheep, diluted 1 20 

Sensitized cells consist of tlnce paits of amboeeptoi and two 
pails of 5 pev cent sheep cell suspension 
Incubation — Fust, overnight icebox, and second, fifteen minute 
watei bath at 37" C 

Sowce It — Total volume of semm used m test— 05 cc 

Test made with 005 ce and 0 02 ee setum, with 2 units of 
guinea pig complement 
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Antigen — cholesterinized alcoholic extract of beef heart. 

Amboceptor — Dii'eo, diluted 1:1000. 

Corpuscles — Sheep, diluted 1 :20. 

Incubation — First, one hour water-bath at 37° C., and second, 
fifteen minutes water-bath at 37° C. 

Source C . — Test made with serum varying in amounts from 0.1 e.c. to 

0.05 c.c. 

Complement — guinea pig, diluted 1 :10 and used in amounts 
varying from 0.2 e.c. to 0,3 c.c. 

Antigen — two plain alcoholic extracts of beef heart. One 
cholesterinized alcoholic extract of beef heart. 

Incubation — First, thirty minutes water-bath 37° C., then two 
and one-half hours icebox, second fifteen minutes water- 
bath 37° C. 

Amboceptor — diluted according to titration and used in amounts 
varying from 0.05 to 0.1 c.c., depending on amount of 
natural amboceptor present in each patient’s serum. 

Corpuscles — sheep, diluted 1 .-20, used in 0.5 c.c. amounts. 

The results (see Table II) show that the Ide test was somewhat less sensitive 
and less specific (with three nonspecific positive reactions) than the complement 
fixation methods. 

COMMENT 

The Ide test 1 is a simple test and easily performed. The antigen consists of 
an alcoholic extract (95 per cent alcohol) of beef heart muscle containing 0.2 
per cent eholesterin. To 100 c.c. of this cholesterinized alcoholic extract is 
added 5 c.c. of a 5 per cent solution of gum benzoin, and 0.1 c.c. each of a 1 per 
cent alcoholic solution of crystal violet and azure II. In this study (comparison 
of Kline and Ide tests) the Ide test (antigen supplied by Dr. Ide) done with 
this crude alcoholic extract of beef heart, gave only one (0.21 per cent) false 
positive and 37 (7.67 per cent) false doubtful reactions with sera from 4S2 care- 
fully selected presumably nonsyphilitic persons. The Ide tests performed with 
a commercially prepared antigen, however, gave results that were considerably 
less sensitive than those obtained with antigen supplied by Dr. Ide. 

Ide antigen is a plain alcoholic extract antigen which contains a numbei 
of substances some of which are responsible for nonspecific reactions. Klme 
antigen is the acetone insoluble fraction only of alcoholic extract and contains 
no water, alcohol, or acetone soluble impurities. 

CONCLUSIONS 

1. A modified technique of the Ide test is described. 

2. The modified Ide test has been found to be somewhat less sensitive and 
less specific than the Kline heated serum tests and complement fixation methods. 
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A RAPID METHOD FOR STAINING BLOOD SMEARS 


A Modification ot thf Origin vi Wright Technique 


Leon- Henri Goldberg, M D , N\ icl, N Y 


T HIS method is paiticulailj useful to the gciieial piactitionei It may, 
lioweier, he cmplojcd m latyei hospital laboiatones wlieie time is a factoi 
The stam I lia\e used is the ongiiial Wnght s stain It may 01 may not be 
fresh, cool, or stale 

Aftei the smear has been made, plicc it in a convenient position moi a 
receptacle of distilled watei or bold it in a simple thumb forceps I, person 
ally, fill a six ounce dunking glass three quaiteis full of distilled water, and 
lest the slide on the edges of the glass 

(1) Cover the smeai entirely with the Wnght solution in stock Leave it 
on foi about tea seconds 

(2) Ignite the stain and let it flame foi about ten to twenty seconds 

(3) With a suitable object, a pencil, a small lod, 01 any otliei such aiticle, 
cause the flaming slide to fall into the distilled water, 01 drop it fiom the for 
ceps into the container of distilled watei 

(4) Remove, diy, and it is leade foi use 

Only the nucleated cells will stain deeph It is of mteiest that the nucleai 
material shows eeij much more detail than the ones stained accoidmg to the 
classic proceduie The led blood cells, howciei, aie stained pooili bj this 
method No attempt to studs them should he made at all 

In suigical eases, wheic a diffeientinl blood count is called foi at once, this 
method is piobably the most lapid, and jet as efficient at least as anj we have 
at present 

A thin to medium streaked blood smeai is the best to use for this method 
of rapid staining 
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A PRACTICAL STAIN FOR THE SPIROCHETES OF SYPHILIS AND 

VINCENT’S ANGINA. 


Harry D. Bailey, Sc.D., Los Angeles, Calif. 


T HE following method of staining Treponema pallidum and Borrcliu uinccnli 
is simple, rapid, and reliable. 

Diagnosis of syphilis by quick staining of serum exuding from a scraped 
lesion, or of tissue juice drawn by needle from a deep portion of a syphilitic area 
is of value because all organisms present can be observed. The method described 
stains the syphilis germs in these fluids deeply; in eases where spirochetes are few 
in number and dark-field tests fail to reveal them, smears stained by this method 
show the organisms plainly. It also jdelds equally good results when applied to 
aspirated testis juice of rabbits that have been artificially infected with Trepo- 
nema pallidum. 

Demonstration of Borrclia vincenti in ulcerative inflammation of mouth 
and pharynx is made easy by this method of staining. The spirochetes stain as 
deeply as other bacteria present. 

The procedure is as follows : 

1. Make a direct smear of the syphilis serum or tissue juice on a clean slide. 
In case of Vincent’s angina, spread the ulcerative material in a small loopful of 
water on a clean slide. 

2. Air dry. Fix with heat. 

3. Cover with N/20 HC1 for ten seconds. 

4. Wash in running water for five seconds. 

5. Cover with Gram’s iodine solution for five to ten seconds. 

6. Wash. 

7. Cover with aniline-gentian violet for five to ten seconds. 

S. Wash. 

9. Cover with Gram’s iodine solution for five to ten seconds. 

10. Wash. 

11. Cover with aniline-gentian violet for five to ten seconds. 

12. Wash, blot, and examine. 

The following suggestions are in order: (a) Gentian violet without aniline 
oil may be used, (b) A very deep color can be secured by applying the iodine 
and gentian violet solutions a third time. In staining T. pallidum this procedure 
is often of advantage, (c) The stain is not permanent, but this does not alter the 
diagnostic value of the method. 

Received lor publication, February 15, 1S37. 
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A COMPARISON OF METHODS FOR THE PRESERVATION OF THE 
HEMOLYTIC ACTIVITY Or GUINEA PIG COMPLEMENT* 


J E F uifr, Jii , Pu D , ynd L A Bl \ck Ph D , Collegf P yr k, Md 


T HREE oi moie guinea pigs aie usually bled to obtain a unifoimly satisfac 
tory complement Often some of this fresli complement is left o\ei, and 
unless special methods for pieservation are used the serum rapidly deteiioiates 
The use of suitable methods of pieservation eliminates the necessity of bleeding 
animals each time complement is needed and allows utilization of guinea pigs foi 
seiuni at tunes when laige numbers aie available Since theie is a wide drvei 
genee of opinion legarding suitable methods foi pieseivation of complement, it 
seemed desuable to study some moie widely used methods and modifications these 
suggested 

Slmvmdt and Liberman 1 advocated the addition to fresh complement of 10 
per cent crystalline sodium chlorate with 4 per cent eiystalhne bone acid foi 
storage at room tempeiature, and for storage at 5° C the addition of 10 per cent 
crystalline sodium acetate with 4 per cent crystalline boric acid, repoitmg both 
preserved complement equally well Sonnensehem 2 stated that complement was 
better pieseivcd by using 10 per cent sodium acetate with 4 pel cent boric acid 
than by 10 pet cent sodium chlonde with 4 per cent boric acid Mndamadi and 
Giese 3 presei ved fi esh guinea pig sei urn satisfactoi lly by adding an equal amount 
of 12 per cent sodium acetate containing 4 per cent bone acid Austin* found 
that a 23 pel cent salt solution would pieserie complement foi two to three 
weeks when stoied in an oidinary test tube at icebox tempeiature 

Gmsburg and Kalinin- 1 found full complement activity retained for thiee to 
foui months at room temperature when 10 gm of sodium chlonde with 4 gm of 
bone acid weie added to 100 cc of guinea pig complement, using these m diy 
foim rathei than m solution as most othei investigators had done The same 
woikeis® leported the use of 5 pel cent strontium chloride with 4 pel cent boric 
acid was satisfactory Ruffner 7 reported that 10 per cent sodium acetate oi 
sodium chloride with 4 per cent boric acid was the best of many piesei\ati\e 
substances studied since complement so ti eated kept four weeks with little change 
Complement diluted to 40 per cent with a 12 pci cent sodium acetate solution 
made up m physiologic saline retained its activity foi three months at icebox 
temperature, and foi seveial weeks at room tempeiatuie, aecoidmg to Rhamy “ 
He pointed out that acetate was not “antibacterial,” since growth took place 
when serum was contaminated, but that it pieserved complement m some way by 
a physicochemic action which involved entering into a loose combination with the 
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complement. Ronchese* added 0.04 gm. of sodium fluoride per c.c. of complement, 
and found that its hemolytic activity remained constant during the first fire days; 
it decreased “two-fold” during the next five days, and “three-fold” during the 
third five days. 

Kolmev 10 investigated sixteen methods for the conservation of complement. 
He concluded that sodium chloride (0.17 gm. for each e.e. of complement) and 
storage at a low temperature yielded the best results. He recommended the 
method of Neill, who added 0.1 e.e. of a saturated sodium chloride solution to each 
c.c. of fresh complement when dilutions of 1 :10 were used, aud reported satis- 
factory preservation for two weeks when treated complement was kept at a low 
temperature. Ivolmer 11 advocated the use of 25 per cent sodium chloride 
when a complement dilution of 1 .-30 was used. The National Institute of Health 12 
reported complement preserved by the addition of 0.1 c.c. of saturated sodium 
chloride solution to each e.e. of serum maintained a satisfactory titer for six 
weeks. Complement preserved with 17 per cent sodium chloride with 0.25 per 
cent ehinosol to maintain sterility kept the activity of the complement at its 
original level for twenty days according to Glover. 13 

Using hydrogen, nitrogen, carbon monoxide, and carbon dioxide to displace 
air, Valley and Me Alpine' 4 found only carbon dioxide valuable in preservation, 
complement titer remaining unchanged for several months. Valley 15 explained 
this preservative action was due to creation of conditions favoring reduction and 
preventing oxidation. 

Kuediger 10 * Ir used glycerol and freezing for preserving complement and re- 
ported Rhamy’s method of preserving by sodium acetate a failure. Norton, Bar- 
field, and Falk 18 found that at 37° C. complement completely deteriorated in 
about three days; whereas at 4° to 6° C. the original titer was maintained for 
forty-eight hours. When frozen and held at -10° C., it was usable for two weeks. 
Complement kept at -12° C. retained its hemolytic power for six weeks accord- 
ing to Browning and Haekie. 19 Bigger 20 determined the loss of activity of guinea 
pig serum at 50°, 40°, 30°, 20°, 9°, and 1.5° C. and found more rapid losses 
occurred as temperature increased. 

Dean 31 failed to preserve complement titer in a dried form after precipita- 
tion with alcohol and ether. Flosdorf and Mudd 22 reviewed the development 
of drying as a method for the preservation of complement and described a pro- 
cedure and apparatus for the preservation of sera, miscellaneous proteins, 
enzymes, viruses, and bacteria in “lyophile” form. Complement preserved by 
this method was best stored at 2° to 6° C., and storage for at least ten months 
did not result in a detectable drop of titer. Eagle, Strauss, and Steiner 23 found 
complement dehydrated from the frozen state, using the FJosdorf-Mudd ap- 
paratus, retained its full hemolytic activity throughout the experiment (eight 
months) stored at 2° to 6° C. Boerner and Lukens 24 used “lyophile” comple- 
ment prepared from the pooled sera of 10 to 50 guinea pigs and obtained greatei 
uniformity, little waste, and avoided the necessity of obtaining fresh complement 
during the summer. These same workers later 25 reported that “lyophile” com- 
plement stored at 8° to 10° C. retained its full hemolytic power for twelve months, 
some deterioration appearing after a year. 
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Cleaves and Allan 20 uxentlv deseiibul i pioecdnic foi tile desiccation of 
antisera, complement, and bactenal eultmcs which weie tiozcn hi lapid evapoia 
turn in a high vacuum m tlie piesuice of phosphoius pcntoxide Fooled eomple 
muit pitseived by this piocess ovei a tom month puiod mamtamed a titu com 
paiable to tiexh complement 


i M-niiMi- \i « 

Vatei tah — Complement v, as obtaimd Horn ju.iltln mule oi non] needing 
female guinea pigs, all one scat old oi mote These ueie housed ill an animal 
house and ted a complete commuciai tud which was u moved eighteen to twenty 
foul horns befoie bleeding The so i ot tiom 0 to is animals weie pooled to 
make up the sample The sample ol in o ( (implement* was leported to have 
been prepaied fiom the iiooled seia ot fitte males 

111 obtaining the blood foi complement guinea pigs woe lightlv etheuzed 
and2ee of heat t blood wifhdiawn 1 his w ts placed m a stei lie agglutination 
tube, slanted, allowed to stand at loom tempuatnie toi one horn and then placed 
in a lefngciator (7° to 9° C ) toi twoiti torn hoius befoie the titu was de 
termmed Each sample was cent i ltugtd to obtain eleai serum 

Corpuscles were obtained tiom a ewe blood fiom the pigulii vein being 
aseptieallj aspirated into a 30 cv svmigi and immodiatvlv expelled into a 
sterile flask containing glass beads shaken toi about ten minutes to defibrmate 
the blood, and refngeiatcd Tin eoipusclcs vvue washed the same dav, three 
times ot more, packed b) eentiituging toi twentv minutes made up to a 50 
per cent suspension, lifiigeiutul and ustd within two divs The eoipusclcs 
weie made up to a 2 pet cent suspension m saline tor use in the tests 

The same antisbcip hemohsm was emploved thioughout the expeimient 
Frequent titiations showed that no dttei loiation had taken place Saline 2 
was prepared by dissolving 8 5 gm 0 I’ sodium chloude and 0 1 grn magnesium 
chloride in cold tap vvatei making up to one liter m volume and autoclaving 
at fifteen pounds’ piessme ioi thulv immites 

Vtnious samples of complimint m 3 ec poitions weie stoied m steiile 
rubbei stoppered, glass vials with the exception ot samples pieseived with cat bon 
diovide, which weie plugged with cotton One cubic centimeter samples weie 
used foi freezing e\penments Sera leeeiving 0 04, 0 05, 0 1, 0 17, or 0 25 gin of 
a chemical pieseivative pel cubic eintnnetei weie considexcd as containing 4 1 
10, 17, oi 25 pci cent respective!! Time consumed for lemoval from the 
letrigciatoi, sampling, and letiirnmg was appioximatelj two minutes for 
icfngeiated samples All samples oi tiesh complement weie stoied it both 
room and reingciatoi tempeiatuies iinliss othenvisc noted Room fempciatuies 
tanged between 21° and 26° C and electnc icfuguatoi tempeiatuies between 
7° and 9° C, except when the freezing eompuitment was used which was ap 
proximately -8° C 

Complement filiation — Complement was titiated bv detei mining the least 
amount neeess uj to bung about complete hemoljsis of 0 5 c c of 2 pel cent sheep 

•Prlntel chcular LR 41 a compaming package! scrum Mulford Biological Laboratories 
*51iarp & Dob me PhflaOcIphl i Pi 
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cells with two units of hemolysin. Complements were returned to isotonieity 
in diluting them 1 -.10, 1 :20, or 1 :30 according to the method of preservation. 
Unless otherwise noted, a 1 :10 dilution was used, the amoimts ranging from 
0.06 c.c. to 0.30 e.c., with a 0.02 e.e. interval. "When other dilutions were neces- 
sary 0.1 e.e. to 0.6 c.c. of 1 :20 and 0.1 to 0.9 of 1 :30 were used, with a 0.05-e.e. 
interval. The total volume was made up to 3 e.e. with saline. Saline, hemolysin, 
and complement controls were set up for each titratiop, and results were read 
after one hour’s incubation in a water-bath at 37° C. 

In determining the effect of various methods of preservation on hemolytic 
titer, 0.30 c.c. of a 1 :10 dilution, or its equivalent, was considered as the titer 
beyond which complement -would be valueless in complement fixation reactions. 
All titration figures given refer to the use of complement in dilutions of 1 :10. 
Tables I, II, III, and IV, contain the results obtained with the various methods of 
preservation, including the time at which the end points were reached, or at 
which the samples were depleted or contaminated. 

FRESH COMPLEMENT 

Controls . — Three samples of complement, in duplicate, were stored without 
the addition of any preservative. Unpreserved complement held at room tem- 
perature had decreased in titer beyond 0.30 e.c. by the third or fifth day, when 
titers were determined. Less decrease occurred in the refrigerator, a titer beyond 
0.30 e.e. not appearing until the tenth or twelfth day, although probably oc- 
curring sooner sinee there was an interval of one week between titrations 
(Table I). 


Table I 

Hemolytic Titek or UN-preserved Complement 
(Results Expressed in c.c. of a 1:10 Dilution) 





STORAGE 

TEST 

FKESH 

PLACE 

DURATION’ — DAYS _ 

3 g 10 I if 

i 

0.04 

Refrig. 

Room 

0.18 - 0.30+ 

0.30+ 

n 

0.00 

Hefrig. 

Room 

0.IS - 0.30+ 

0.30+ - 

in 

o.os 

Refrig. 

Room 

0.14 - 0.30+ 

0.30+ - - " _ 


Carbon Dioxide . — Three samples of complement, two in duplicate, were pre- 
served by displacing oxygen in the containers with carbon dioxide. The sample 
was placed in a cylindrical museum jar, a vaselined rubber gasket applied, and 
the top, which had two openings, was clamped shut. Carbon dioxide was added 
through one opening and oxygen was forced out through the other, and aftei 
approximately three minutes, when practically all oxygen was displaced, the 
openings were closed. Two sets were maintained at room and refrigeratoi 
temperatures while the third was kept only in the refrigerator. The titers of 
both samples kept at room temperature had decreased more than half at the en 
of the first week. Samples held in the refrigerator were superior to those at 
room temperature sinee the first sample maintained its original titer for tlnee 
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weeks, and when depleted at tlmtccn weeks had diopped only 0 06 ee m titei 
The other refrigerated samples gave good titus foi three weeks and four weeks 
(samples 3 and 2 respectively ) 

Sodium Acetate — A 12 pci cent solution of sodium acetate m 0 85 pci cent 
sodium chlonde was prepaied and steulized Duplicate samples weie piepaied 
by mixing foul paits of complement and si\ paits of the acetate solution, the 
mixture containing appioxnnately 8 pel cent sodium acetate A 1 20 dilution 
was piepaied foi titiation Om results would indicate that at loom tempera 
tuio this method was not useful as the titei diopped 012 cc at the end of 
one week At lefngeratoi fempeiature the anginal titer was approximately 
maintained foi two weeks, aftei four weeks theie was a difference of only 001 
e e , and attei nine weeks only 0 07 e c Accoidmglj this method at lefngeratoi 
tempeiatuies pieserved complement foi nine weeks when the original sample 
was sufficiently active 

Two samples of 10 pet cent sodium acetate tilth hone acid weie prepaied in 
duplicate, one by adding 01 gm of sodium acetate and 0 04 gm of powdeied 
boric acid to each cubic centimeter of set uni the othei, b> substituting 0 03 gm 
of ciyslalhne bone acid for 004 gm of powdeied bone acid This was done 
because some pieeipitate was noticeable m the fiist sample and the crystalline 
bone acid went into solution much moie readih The first sample at room tem 
perature held its original titei for one week and during the next two weeks the 
titer dropped onlv 0 02 e c The second sample diopped 0 04 c c at the end of 
one week without furthei decrease thiough the fifth week A icasonable titer 
was maintained at loom tempciature foi tlnee weeks Stoiage at refngerator 
tempcratuie gate bettei results botli samples diopping onlv 0 06 cc during six 
weeks’ stoiage 

Sodium Chloride — A satin ated solution of C P sodium chlonde was steri 
hzed and one sample m duplicate prepaied bv adding 0 1 c c to each c c of serum 
the mixtuie containing approximate)! 3 pel cent sodium chloride At icfngeiator 
temperature the complement held its ongmal titer for two weeks and although the 
titer more than doubled bv the sixth week due to originally high titer the comple 
ment was still relatively actixe At loom tempei attire, the original titer was 
maintained foi one week more than doubled duung the second week and bv 
three weeks reached the selected limit 

Samples prepared with 10 pi) cent sodium chlonde with hone acid weie 
tieated as with 10 per cent sodium acetate with bone acid A considerable diftei 
once between samples at loom tcmpeiatuie was noted, the first deteriorated 
rapidly, while the second vaued oulx 0 02 c c fiom its ongmal titei ovei a peuod 
of fire weeks Ileld at refugeratoi tcmpeiatuie, the fiist sample kept its original 
titer for two weeks hut doubled it dining the thud week, and at the end of 
seven weeks a difference of 010 cc was noted The second simple showed a 
difference of 0 02 ec foi the fiist six weeks and 0 06 cc it the end of eleven 
weeks The two simples had the same titeis at seven weeks but the actual loss 
of potency was gieatei m the fiist simple, emphasizing that only seia of high 
titeis should bo pieseiud md stored, an obseivation frequently made during 
this experiment 



Table II 

Hemolytic Titer ok Complement Preserved by V abides Methods 

(Results Expressed in c.e. of ;t 1:10 Dilution) 
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One sample in duplicate containing 17 per cent sodium chloride was pre- 
pared by dissolving 0.17 gm. of sodium chloride in each cubic centimeter of 
serum. A dilution of 1 :20 was prepared for titration. This preserved comple- 
ment had approximately its original titer both at room and refrigerator tem- 
perature for one week, and by the end of the second week the titers were still 
equal but 0.06 c.c. poorer. After that, the titer of the sample stored at room 
temperature was far inferior to that held at refrigerator temperature, which as- 
sured preserving action for at least six weeks. 

One sample in duplicate containing 25 per cent sodium chloride was prepared 
by dissolving 0.25 gm. of sodium chloride in each cubic centimeter of serum. A 
1:30 dilution was prepared for titration. At room temperature the titer re- 
mained within 0.04 c.c. of the original for the first two weeks. At refrigerator 
temperature the titer remained approximately the same for two weeks, and was 
slightly more than double at the end of six weeks. Although doubled, the titer 
then was of such strength that it could be considered usable, because again this 
original sample was of high titer. 

Sodium Salts (Miscellaneous). — Two samples of complement preserved witli 
10 per cent sodium chlorate with boric acid were prepared in duplicate by add- 
ing 0.1 gm. of sodium chlorate and 0.04 gm. crystalline boric aeid to each cubic 
centimeter of serum. No preservative action was shown at either room or 
refrigerator temperature. 

One sample in duplicate containing 4 per cent sodium fluoride was made up 
by mixing 0.04 gm. of sodium fluoride with each cubic centimeter of serum. This 
method did not preserve complement activity at room temperature, but when 
stored in the refrigerator, maintained the original titer for two weeks. At the 
end of six weeks the titer was nearly double but still usable. 

Other Salts. — Two samples of 5 per cent strontium chloride with boric acid 
were prepared in duplicate by adding 0.05 gm. of strontium chloride and 0.04 
gm. crystalline boric aeid to each cubic centimeter of serum. No preservative 
action on complement was shown at either room or refrigerator temperature. 

One sample in duplicate containing 5 per cent magnesium sulfate was pre- 
pared by adding 0.05 gm. magnesium sulfate to each cubic centimeter of serum. 
Boom temperature storage proved of no value, while at refrigerator temperature 
the original titer was maintained for one week, was half at the end of the second 
week, and by the fourth week it was over 0.30 c.c. 

Freezing. — Six 1 c.c. samples were placed in the freezing compartment of 
an electric refrigerator at a temperature of approximately -S° C. For each 
titration a sample was thawed and diluted 1 :10. This complement was usable 
at the end of the first week, but by the end of two weeks the titer had more than 
doubled. All of the above results are shown in Table II. 


DEHYDRATED COMPLEMENT 

Dehydration. — Eight 1 c.c. samples were dehydrated for three hours by the 
freezing-dehydration method of Flosdorf and Mudd. 22 Four samples were hel 
at room temperature and four in the refrigerator. This complement when 
restored had a titer of over 0.30 c.c. at the end of the first month stored at room 
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tetnpciatuie, and a titei of 0 26 cc when stoied m the refngcntoi, leaching a 
titei of ov ei 0 30 e e at the end of the second month 

One 3 e e sample m duplicate debj dratvd foi tuenty two /lours » and stoied 
m the lefngeiator had a titei when icstoied at the end of the fiist month equal 
to the ongmal iiesh set urn, the duplicate likewise giv mg this titei when examined 
at the end of four months The 5 ce sample of Lyo Complement (Shatp and 
Dohme) used, the ongmal titei and age of which weie unknown, gave a titei of 
012 ce The above samples weie icstoied )>v the addition of distilled watei, 
and diluted 1 10 foi titiation 

Dekydiatwn and Salting — One 3 cc sample of complement in duplicate 
was deli) diated twentj two horns fiist adding 0 15 c c and 030 ce of a 17 pei 
cent salt solution lespectnclj, and stoied m the lefugeiatoi When icstoied to 
isotoiueity and diluted 1 10, the sample w ith 0 15 c c had a titei at the end of 


Tvbie III 

Heuosvtic Trrcr or Dciivbbvteb Covipsesiext 
(Results Expressed m e c of a 1 10 Dilution) 



■ 

SlOi \GE 

rrEvnxEM 

FRESH 

PI V E 

DURATION — MONTHS 

12 3 4 

Dehydrated 2 hours 

0 00 

Kitnt, 

Room 

(i 0 J0+ 

0 20+ 

Dehydrated 22 hours* 

Sample 1 

Sample 2 

010 

010 

Ref rig 
Being 

0 30 

0 30 

Dehydrated 22 hours t 

010 

Being 

010 

Dehydrated 22 hourst 

010 

Being 

010 

I*yo Complement (restored) 

0 32 

RefrJg 

and titer of ongmal unknown 


♦Unsalted 

tSaltcd v. Ith 0 15 cc and 0 30 cc of 1' per cent solium chloride rcspectiieii before tlehj 
drat fon 


the second month equal to the ongmal iiesh serum, the duplicate containing 
0 30 cc, likewise giving this titei when examined at the end of foui months 
The lesults on all the above dehj dialed complements aie given m Table III 


Restored Dehydiated Complement —A poition of Ljo Complement, lestoied 
to its original volume but undiluted, was stoied mice amounts at -8° C m 
the freezing compartment of the refngeiatoi When thawed at the end ot one 
week a 1 10 dilution gave a titei moie than double that of the ongmal and 
anothei examined aftei three weeks was ovci 0 30 ee 


Another poition of Ljo Complement was prescived with 10 per cent sodium 
chlonde with hone acid bj adding 01 gm sodium chlondo and 0 03 gm of 
erjstalhne boric acid to each cubic eentimetei of icstoied seium and lefnger.ited 
When diluted 1 10 at the end of the first week, the titei was 0 08 c c lowci, and 
hv the end of the thud week 0 10 c c lovvei 


a ♦Through the kindness of Dr Harry Eagle of the Johns Hopkins Hospjttl four simples 
of complement (two unsaited one silted with 015 cc of 17 per cent sodium chloride solution 
and one salted with 0 30 cc of 17 per cent odium chloifdt. coJution) were ilehvdratod for 
‘Hentj two hours 
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A sample of restored unsalted complement was preserved with 17 per cent 
sodium chloride by adding 0.17 gm. of sodium chloride to each cubic centimeter 
and stored in the refrigerator. When diluted 1 :20 at the end of two weeks, the 
titer had decreased 0.05 e.e. 

Carbon dioxide was used to preserve the remainder of the restored twenty- 
two-hour dehydrated sample to which 0.15 c.e. of 17 per cent salt solution had 
been added following the procedure used with fresh complement. This was 
stored in the electric refrigerator and restored to isotonicity before preparing 
1:10 dilutions. The titer decreased one-half at the end of the first week and 
remained the same for six weeks. 

The above results on restored dehydrated complement are shown in Table 
IV. 

Table IV 

Hemolytic Titer of Restored Dehydrated Complement, Further Preserved by Various 

Methods 


(Results Expressed in e.e. of a 1:10 Dilution) 





TITER 


STORAGE 

SOURCE 

I TREAT- 
MENT 

PER 

CENT 

WHEN : 

RE- 
STORED i 

PLACE 

DURATION — WEEKS 

1234507S0 10 

Ryo 

Comple- 

ment 

Freezing 


0.12 ! 

i 

| 

-8° C. 

0.20 0.20 0.30+ 

Lyo 

Comple- j 

meat i 

■ 

Sodium 
chloride 
Borie | 

acid 

1° 

3 

j 

0.12 

Ref rig. 

i 

0.20 0.22 0.22 0.21 0.21 0.21 0.21 0.21 0.21 0.30+ 

Dehy- 

drated 

22 hr. 
(salted ) 

Carbon 

dioxide 

j 

1 

t 

0.10 

Refrig. 

0.20 0.20 0.20 0.20 0.20 0.20 0.22 0.30+ 

Dehy- 

drated 

22 hr. 
(unsalt- 
ed) 

Sodium 

chloride 

17 

0.10 

Refrig. 

i 

j 

0.13 0.13 0.1S 0.20 0.20 0.20 0.20 0.20 0.20 0.24 1 

! 

1 

i 


■“Seventeen per cent sodium chloride was titrated :n a dilution of 1:20 and icsults con- 


verted to 1 :10. 
^Depleted. 


DISCUSSION 

Bestdts with carbon dioxide do not agree entirely with those of Valley and 
Me Alp 'me, 11 but it did preserve complement in a relatively active state for at 
least three weeks at refrigerator temperature. Sonnenseheiir found sodium 
acetate preserved complement better than sodium chloride. Our results indicate 
that if kept in the refrigerator a reasonable titer was maintained for at least six 
w eelcs when preserved with either, one not being superior to the other in one in- 
stance, while in another slightly better results were obtained with sodium acetate. 
At room temperature three of four samples were usable for three weeks. Sodium 
chlorate was not satisfactory, differing from the resuits of Shirvindt and Libei- 
man 1 who advocated 10 per cent sodium chlorate with 4 per cent boric acid- 
hut our results did accord with theirs, indicating the adequacy of 10 per cent 
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sodium acetate with 4 pet cent bone acid Likewise we can agiee with Ruftnet 
that 10 pei cuit sodium acetate 01 sodium c Maude, vuth 4 pei cent bone acid, 
is, among the better methods foi pieseium, complement Oui findings Mould 
not indicate that complement kept at loom timpuatiue maintained lull activity 
tor tluce to four months when piesened m tins mannei as lepoitcd h\ Gmsbuig 
and Kalinin* Then samples, bowevu, wuc stoied in daikness, while oius Meie 
111 a glass cabinet esposed to oidman light m tlie loom 

Magnesium sulfate had onh limited pusciMng power, and that onlj at 
lcfngeidtoi tempeiatnre Contian to Gmsbuig and Kalinin, 1, stiontium cldoi ide 
failed to shou any piesuung action oui lesiilts agiecmg «itli Kuffnci 
Saturated sodium chloride gate icsults that aic ncailj m accoid with those oi 
the National Institute of Health, and indicate that a leasonably stiong eomplc 
meat can be piesened ioi a si\ week pc nod it the original titei is high A 
satisfactoij complement Mas piesened sis necks by tieatmg with sodium 
fluoride and lefngeiatmg, icsults mitmalh bettu than those lepoited In 
Ronchese - 1 

When complement Mas frozen m the ice compaitment of an elcetnc 
lefugeiatoi, its titei Mould indicate that it could not be tonsideied usable moie 
thin a neck Out icsults do not ague vuth those ot Bionmng mid Alatkie," 1 mIio 
used a stoiage tompoiatuio oi -12° G and found homohtie ponei letamed foi 
si\ Meeks A 12 pei cent sodium acetate solution pieserved complement at a 
usable titei foi nine weeks when stoied m the lefugeiatoi, not equal to that 
tound by Ehamj* hut indicating couhan to Rucdigei t0 that the method is 
valuable 

When a 1 20 dilution is desned, oui icsults shoned that 17 per cent sodium 
ehloude, as lepoited be Kohnei,' nas a useful method, icasonable amount ot 
pieseiung action e\isting tor at ledst six weeks at lefugeiatoi tcmpetatiue A1 
though appiosimately half of the actnitv nas lost bv the sixth week tthen pie 
sened Mith 23 pei cent sodium eliloiide and stoied m the letngeiatoi, the 
titer Mas such that it Mas usable, agiecmg with Kohnei 11 

The activity of complement Mas piesened little if am nheii frozen and 
then dehydiaied foi onh thiee honis When unsalted complement nas deh\ 
diated twenty two honis, a titer equal to that ot the oiigmal sample nas mam 
tamed for font months at lefugeiatoi tunpeiatuie, the longest time that am 
dehv diated complement nas steued Oui lesults on delij diated complement 
agiee with tiiose of Flosdoit and JIudd,"’ Eagle, Stiauss, and Stemei and 
Boa net and Lukens 1 * and neie supenor to those seemed with the othet methods 
ne used Samples piesened In salting and delmliation, when lestoied at the 
end of tno and foul montlis had a titei equal to that of fresh serum, indicating 
that salting and debt citation nas supenoi to anj chemical methods tested 

Whethci dehv diated complement attei lestoiation to its oiigmal volume 
could be piesened bj some method effective with fresh complement nas ne\t dc 
teimmed If so, such a method might piove valuable foi the small laboiaton 
nheie some complement lemamed aftei restoiation and immediate needs 
Pieezmg m the ice compartment oi a lefuguaioi was of limited value, similii 
to lesults obtained with fiosli complement Ten pel cent sodium c Monde and 
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boric acid did not preserve restored complement as well as undeliydrated serum, 
nor did carbon dioxide or 17 per cent sodium chloride, although the latter was 
slightly superior. The complement could be considered usable after preservation 
and storage at refrigerator temperature by any of these three methods for at 
least three weeks, although half the complement activity was lost in all eases. 

CONCLUSIONS 

Unpreserved complements stored at room temperature were not usable when 
first titrated after three days, refrigerated samples not dropping as rapidly. 
Storage in a refrigerator was also much superior to room temperature for all 
preserved complements. 

Strontium chloride and sodium chlorate with boric acid did not prove of any 
value as a preservative for complement at either room or refrigerator tempera- 
tures. Magnesium sulfate had limited preserving power at refrigerator tem- 
perature. 

At room temperature a satisfactory titer of complement was maintained 
with 10 per cent sodium acetate with boric acid for three weeks, and with one 
of two samples of 10 per cent sodium chloride with boric acid. A saturated 
sodium chloride solution preserved satisfactorily for one week and a 17 or 25 
per cent solution preserved for two weeks. At room temperature neither 12 
per cent sodium acetate solution nor 4 per cent sodium fluoride preserved satis- 
factorily. 

At refrigerator temperature a satisfactory titer was maintained for not more 
than nine weeks preserved with a 12 per cent sodium acetate solution, and for 
six weeks with 10 per cent sodium acetate (or sodium chloride) with boric acid, 
a saturated sodium chloride solution, 17 and 25 per cent sodium choride, or 4 
per cent sodium fluoride. 

When carbon dioxide almost completely replaced the oxygen in a closed 
container in which complement was stored, rather high hemolytic titer was main- 
tained for at least three weeks at refrigerator temperature, but storage at room 
temperature was unsatisfactory. 

Freezing maintained fresh complement at a usable titer for only one week 
and failed entirely to preserve restored frozen-dehydrated complement. 

Preservation by freezing and dehydration of salted and unsalted com- 
plement for twenty-two hours, followed by storage in tlie refrigerator, gave the 
best results, maintaining the original titer for four months, the duration ol 
storage. Dehydration for only three hours of unsalted complement was not 
satisfactory. 

For preserving left-over restored frozen-dehydrated complement 17 per cent 
sodium chloride was most desirable if a dilution of 1:20 was desired. Carbon 
dioxide or 10 per cent sodium chloride with boric acid was found satisfactory 
when a 1 :10 dilution was preferred. 

Most methods for the preservation of complement did not maintain the 
original titers upon storage for any considerable time. Accordingly, fresh 
complement for preservation should originally have a high titer. 
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A UNIVERSAL LABORATORY SHAKER® 


J. M. Feder, M.D., Axdersox, S. C. 


T HE appliance here described was designed to meet the needs of the average 
clinical laboratory for an efficient shaking unit, universal in scope. 

Though there are several shaking machines on the market and each per- 
forms its particular function in a more or less satisfactory manner, it is quite 
apparent that none make any attempt to include features applicable to each 
and every shaking operation. 

Increasing inroads on the workers’ time by various precipitin reactions for 
syphilis, vaccines, and allergic antigens all call for some mechanical aid whereby 
this burden can be somewhat lightened. 

With the end in view of making an appliance that would embrace all labora- 
tory operations of this nature, we made an inventory of the various uses to which 
such an apparatus would possibly be put. This list was headed by the Kline 
slide precipitin test for syphilis. This most serviceable reaction is coming to the 
fore and its well deserved popularity impressed me at once with the fact that 
first of all the appliance must be arranged to handle these slides. The Kline 
test is performed in many laboratories as an eliminative reaction to safeguard 
recipients in eases where transfusions of blood are required. Usually these are 
emergencies. It takes four tedious minutes to turn these slides by hand. We 
found that the technician could make excellent use of this precious time while 
a properly adjusted machine agitated the slides, more effectively than this 
could be done by hand, as it gives accurate, methodical shaking, eliminating the 
uncertain personal equation. 

Next in importance, we considered the Kahn test. Here a vastly different 
type of motion is required. While in the Kline test, we require a gentle, seini- 
rotarv motion, here we require a vigorous to-and-fro shake with the machine 
opened wide. Along this same line of thought we included vaccines and allergic 
antigens. The former needs no comment. All too often we spend many minutes 
attempting to shake smooth a rough vaccine. In regard to the latter, some if 
not all laboratories are being called upon, or soon will be called upon, to prepare 
various extemporaneous allergic extracts from time to time. Most common of 
these is house dust. It is the opinion of this writer, based upon observation, 
that while it takes several days to extract a dust with intermittent agitation, 
the molecular friction obtained by shaking one hour at high speed in tiie appa- 
ratus described will suffice. 

Perhaps most important of all is the proper shaking of blood-counting 
pipettes. Errors in the performance of this little task properly lead those com- 

•From the Laboratories o£ Anderson County Hospital. 
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mitted m mobt clinical Jaboiatoues Pew indeed aie the technicians equipped 
with sufficient peise\ei«mu to spend tin lujnned thiee minutes agitating these 
little tubes h\ hand As a consequence mam blood counts iun outside of the 
peimissible clinical iange While we ticch admit that m the aieiage ease, an 
error ot a thousand oi so m a white count is possibh ot no giaic impoi tanee, on 
tUeothci hand to those like omselus who iu engined m some alleigie diagnostic 
w oik, this much eix oi would (omplctch nullih flu laluc of om leucopcme index 



FIs i 



Fig 2 t Kline slide holder and nut for its removal 8 rack for holding four blood 

count pipettes 0 mam shaker table foi Kahn racks and miscellaneous articles D rheostat 
for speed control E speed indlcatoi F snap switch off and on 

In tins estimation we pa' some attention to a fall of 500 lcucocites and attach 
definite importance to the tall ot 1,000 ’ 

It mil at once be appjient to all uoilceis tint ive lequmd a 'asth diffeient 
stroke to piopeih shake these pipettes than we did to lotate a klme slide or to 
rapidlj agitate a lack ot Kahns oi a bottle of laccine 

Summing up to this point then it mil be seen that anangenicnts nonld 
haie to be made to take caie of at least tour tjpes ot operation The slow, gentle 
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rotation of the Kline slide a rapid, lo-and-fro shake for Ivahn racks, the adapta- 
tion of this same carriage that would hold these so that a small vaccine or other 
bottle could be accommodated. Finally, the problem of imparting to a rack of 
blood-count pipettes a combined shaking and rotating motion. 

The apparatus finally assembled to perform these tasks is driven by a % 0 
horse-power motor. Quite obviously there is an optimum speed for each shaking 
operation, consequently the motor is controlled by a rheostat and number of 
revolutions per minute noted on a speed indicator. This motive power and con- 
trol are enclosed in a housing. Mounted on top of this is the shaking unit proper 



Fig. a. 



as illustrated. Fig. 1 shows the machine with all attachments in place. These can 
each be readily removed as required. In this picture one Kline slide is noted 
on left end. Arrangements can be made to place as high as four of these slide 
holders on housing. Fig. 2 shows close-up with key letters designating various 
parts. Fig. 3 shows all attachments removed except the sliding bar with which 
the shaking tray is equipped. This adjustable bar is designed to hold any object 
from two Kahn racks to one 2 c.c. test tube. It is freely movable and easily 
locked in place by two knurled nuts. Fig. 4 shows the appliance being used as 
a Kahn shaker, carrying two fully loaded racks. 
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The unit is exceedingly well balanced and vibiation lias been further re 
duced by mounting the apparatus on font vacuum cup rabbet feet Thus an 
annoying featuie common to most rapidlv mm mg maehineij has been prac 
tically eliminated 

Optimum speeds bate been dcteinuned bv expeiiments to be as follows Sot 
the lotation of IClme slides about 125 r p m , foi pipette shaking about 225 
r p m , and for shaking Kahns, vaccine s, etc 250 i p m 

CONCLUSION 

A simple, practical, timesnvmg umvernl appliance designed to meet every 
conceivable clinical laboratory need fot an effective shaking apparatus has been 
discussed 

Thi3 apparatus Is manufactured and distributed by Phipps and Bird 916 B Cary St Rich 
mond Ya. 


article we have had the opportunity to make several observations 
ppllance In connection -with the Kline test. We are convinced that 
to the specificity of this reaction in our hands This has been so 
■ ry Kline diagnostic test that we have felt justified m eliminating 

sion test 

It has been noted that we have departed from the annoying doubtful reaction since by 
the use of this mechanical rotation the reaction either breaks con pletely or else smooths out 
into a perfectly negative test 

We have found that gently mixing the serum and antigen slightly spreading out within 
the ring using a toothpick has added materially to our results 

Optimum rotation time has been determined to be five minutes and optimum speed at 
from 100 to 125 rum 

Gratitude Is hereby expressed to Dr IVarien T \aughan of Richmond Va Dr Frank 
Wrenn Medical Director of this Hospital and to Mrs Nan Stewart my chief technician for 
their aid and helpful suggestions in perfecting this instrument I am also most grateful to the 
engineering staff of Phipps and Bird for their untiring zeal in assisting with the designing ant 
assembling of the working model 
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A LOW-TEMPERATURE EVAPORATOR* 


Daniel S. Stevens, Ph.D., Chicago, III. 


jV/TANY substances, especiallj' those of biological interest, are sensitive to 
iVI temperature and so can best be isolated or concentrated with the aid of 
evaporation at low temperature. The machine shown in Fig. I has proved to 
be a rapid and convenient device for this purpose. 

A metal tube (1) about 22 cm. in diameter and 150 cm. long is made into a 
vacuum tight chamber by soldering a cap (2) on one end and fitting a gasket- 
sealed door (3) on the other end. A plate ( 4 ) carries the dishes which hold the 
material to be evaporated. In our case these are five standard Pyrex trays 26 cm. 
by 16 cm. by 5 cm. Ten flat iron heating units are fastened to the under side of 
the plate (two in series under each dish). 



A refrigerating coil (5) occupies the top of the cylinder. Tin's is made of 
three loops of 2 cm. copper tubing, having a length of 120 cm., which is 30 cm. 
shorter than the chamber, to leave space for tall flasks. The coil can be cooled 
to about -20° C. by the % H.P. refrigerating unit (6). The chamber is evacuated 
by an oil pump (7). 

To charge the machine, about 500 c.c. of solution is placed in each dish. The 
refrigeration unit, which is automatic in operation, and the vacuum pump are 
turned on. The interior is illuminated by an electric light, so that the dishes can 
be observed through a window in door (3). ' When the pressure in the chamber 
has been reduced to the vapor pressure of the solution, the liquid boils. The 
pump is then stopped and need not be operated again. The current through 
the heating elements is set at a value that will maintain the desired temperature 
in the dishes. 

•From the Department of Medicine, University of Chicago Clinics. 
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Tlie -vapot fiom the solution eondensis on the leingciation coil Aftei the 
desited amount of evapoiatioii has oeeuued, the dishes ate lemoved and a long 
metal tray put m then place The lefngeiation unit is stopped and the coil 
defrosts into the traj 

If it is desired to eiapoiate the solution from the fiozen state, the pumping 
is continued mteiimttenth until it has turned to a solid A thcimoelcment 
fastened to the side of a dish can woik a ula> m the heating eiieuit A satis 
faetoiy element is a meieni} thei mometcr with electucal contacts sealed into it 
These can be obtained foi opeiatmg at dtfteiont teinpciatures, and standaid le 
lajs hare been designed foi use with them The theimoiegulatoi is especiall} 
\aluable when e-vapoiation ot the fiozen matcnal is letjuned 

The machine desenbed will eiapoiate in fvvenfv foui houis about 2,500 ee 
of watei at 8° C About half this quantits ot ice can lie evapoiated m the same 
time The rate of erapoiation uses lapidh with mcicased temperatme and 
e‘an also be increased bj dcfiostmg the coil moie than once a da} 

Vapois such as benzene and watei will freeze on the coil without difficult} 
Sometimes othei -volatile constituents aie piesent Ammom i gas will fieeze with 



Fig 2 — Arrangement for evaporating low freezing liquids 

the icc without tiouble The vajioi fiom an alcoholic solution mat hate a 
ireezmg point lowei than the temperatme ot the letugeration coil, especiall} 
since tile vapoi is much neher m alcohol than the oiigmal solution In this 
case, liquid condenses on the coil and dups back into the dish 

However, alcoholic solutions can be handled In using the arrangement 
shown m Fig 2 A tiav with a leseivou is placed between the dish and the coil 
to catch the liquid that dups down Tin. piesenee of about 5 pei cent alcohol 
m the solution is desirable foi easv defiostnig This comentiation can be fiozen 
on the coil and the low melting laser ne\t to the coil causes the ice to bleak away 
readily upon defrosting 

This machine is one of moderate size for laboutoi} use A few machines 
have already been built of vai vmg size Then use on vanous produels has shown 
that this device is not onl} convenient but ilia} be necessai} to pi event un 
dosuable changes m sensitive mateuals The pioduet obtained fiom the evapoia 
tion of ice is v er> finelv divided Solutions, either liquid oi tiozeu can be 
evaporated fiom the inside of ampoules 

The author Is Indebted to Dr George F Dick and Dr Gladjs H Dick for suggesting the 
construction of this machine and the Scarlet Fever Committee for its financial support. 



COMBINATION MICROHEMOPIPETTE* 


For Determination of the Sedimentation Rate, Packed Cell Volume, and 
Fragility of Erythrocytes, Especially Adapted for Use in Children 
and Small Laboratory Animals 


Katsuji Kato, M.D., Ph.D., Chicago, III. 


I N BOTH clinical and experimental studies of the blood such procedures as the 
estimation of the sedimentation rate, of the packed cell volume, and of the 
resistance of erythrocytes against various hemolytic substances, are increasingly 
being employed as a means of obtaining necessary information for accurate 
diagnosis and prognosis of anemic states. For the routine red cell count the use 
of standard blood diluting pipettes and counting chamber is now so well estab- 
lished that further improvement seems unnecessary. For the determination 
of the hemoglobin content of the blood several excellent methods are widely 
used with entire satisfaction, particularly those based on colorimetric principle 
of acid hematin (Newcomer, Haden-Hausser, Sahli, Hellige and HelligeAVin- 
trobe). But for the less frequently employed tests the instruments as well as the 
methods are so diverse and some even so cumbersome that great difficulty is 
experienced in selecting a procedure suitable for all purposes. A perusal of 
the rapidly growing literature dealing with the numerous devices and techniques 
for hematocrit, sedimentation, and fragility tests naturally suggests a need 
for the simplification and standardization of the instrument, incorporating 
the essential features inherent in each existing method. A combination or all- 
purpose microliemopipette here described has been devised in an attempt to ful- 
fill this particular need. A serious attempt has been made to meet the four 
fundamental requirements which all improved laboratory methods should 
possess: (1) simplicity in both the instrument and in its manipulation, (2) 
maximum accuracy, (3) universal applicability, and (4) manifold usefulness. 

In a comparatively brief period of time during whicli this new pipette has 
been used for various tests, I have found it to be satisfactory and timesaving, 
especially suitable in pediatric practice. The present report is merely a descrip- 
tion of the instrument and the various methods of its use; the actual results 
of investigation, together with normal standards for each of the tests for which 
this pipette can be used, will be reported in subsequent publications. 

DESCRIPTION OF THE PIPETTE 

The pipette is a straight capillary tube of about a 5 mm. outside diameter, 
with a uniform bore of slightly less than 1 mm. diameter, and 12 cm. in length 

•From the Department of Pediatrics, ihe University of Chicago . 
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(Fijj 1A) The pioMmal end of the pipette tapers to a diameter of appio\i- 
mat ely 1 mm so as to facilitate the attachment of tiie oidmary lubbei suction 
tubing used foi blood pipettes The distal tip of the pipette is ground down to 
a diameter of appro\imately 2 5 mm As measuied from the distal tip, the 
portion actually used foi observation is fiom 9 to 10 cm m height, and is 
graduated into 100 equal parts of about 1 mm each The content of the boie 
so graduated is calibrated to hold e\aeth 50 c mm of blood Smee the accuracy 
of this volumetric calibration is given fiist consideration in the manufacture of 
the pipette, the actual height of the used poition of the bore varies inverse!} 



A B 

Fig 1 — Combination microhomiipipctte (Kato) l Pipette D, metal frame <T\'o thirds 

actual size } 

accoidmg to the diametei of the boie m a given pipette Thus b, actual ealcula 
tion it is found that onb "hen the diametei of the boie is 0 79 mm does the 
height of the used poition of the pipette appioach 10 cm foi 50 e mm of volume 
content Smee absolute adheience to this paiticular ratio would be relatively 
costly m manufactui mg the mstiument and inasmuch as the small amount of 
deviation from this ideal proportion is not detrimental to the macioscopie 
mtcipietation of the lesults a tolerance of 1 cm m height is permissible with 
out sacrificing the essential accuracy of the pipette Two senes of graduation 
numbers are etched ou either side of the linear markings of the pipette, one senes 
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on the left side (10, 20, 30, 40, and 50, reading upward) designating the volume 
content of the bore in cubic millimeters, and the other on the right side (0, 1, 2, 
3, 4, 5, 6, 7, 8, and 9, reading downward) indicating the percentage figures when 
one cipher is added. 

For centrifugation of the pipette a special metal frame has been evolved 
(Fig. 15). This frame is constructed of a narrow metal sheet (brass or stain- 
less steel), Y u - inch thick and % inch wide, welded together at one end into a nar- 
row rectangular shape, the total length being about 13 cm. and the width about 
1 cm. The clearance space is thus just sufficient to accommodate the pipette. 
The inner surface of the bottom of the frame is provided with a small metal cup 
which receives the distal end of the pipette ; the proximal end of the pipette is iin- 



Fig. 2. — A set of six combination hemoplpettes in metal frames placed in vertical position on a 

specially devised rack. 

mobilized by a similar metal cup at the top of the frame, which is made adjustable 
by means of a small screw, approximately 2 cm. long, manipulated by a thumb 
piece outside the frame. Both the upper and lower metal cups are cushioned 
with small circular pieces of hard rubber to protect the tips of the pipette against 
breakage. The pipette is always inserted into the frame in a horizontal position, 
since the content of the pipette may be easily lost in vertical position. After the 
pipette is securely held in position, the frame and the pipette are set up in a suit- 
able rack at vertical position (Fig. 2). For the sedimentation rate readings 
the fall of the erythrocyte eolume Ls noted at desired intervals; it is then placed 
in a 6 inch centrifuge cup and the packed cell volume obtained after fifteen to 
twenty minutes of centrifugation at 2,000 to 3,000 revolutions per minute. A 
special technique is required for the fragility test of erythrocytes, which will be 
reported later. 
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MLl'HOB OF OBTUXIXG BLOOD SIMPLES 

Capillaiy blood is lecommended foi peiioimmg vaxious tests with the 
combination pipette, although venous blood uhenevci available, can also be used 
with equal satisfaction Venepunctuie in infants and joung childien, 01 cardiac 
punctilio m small cxpeinnental animals (uts guinea pigs, and rabbits), is less 
convenient than pricking the fingei 01 eai lobe The object of the miciopipette 
method is to enable the woihei to peifomi vanous tests fiom the same small 
amount of blood icadilv obtainable In oapillan punetuie Fiom 0 2 to 0 3 cc 
of blood is sufficient foi perfoiming all nceessan tests, including sedimentation 
rate, packed cell volume, and hemoglobin determination, as well as led and white 
eell counts With this amount of blood even the fiagihtj tests can be perfoimed, 
providing eveij diop can he utilized without waste Skill and speed in mampula 
tion, aequned after a little puetiee will enable the vvoikei to peiform a stir 
pusmg nuinbei of tests In the use of tins pipette nsmg as small an amount of 
blood as is obtainable fiom a capillaiv punetuie 

As a leeeptacle foi the blood sample a hanging drop slide with a central 
depiession (15 mm m diametei and 3 mm m depth) is the most convenient 
The surface of the depiession is pieviouslv coated with a 2 pci cent solution 
of oxalate mixtme and dried The oxalate mixtuic mav be prepaied bj dis 
solving 0 8 gm of potassium oxalate and 1 2 gm of ammonium oxalate in 100 e c 
of distilled watei (Hellei and Paul") The diops of blood fiom a puncture 
wound aie leceived into the oxalate coated cup ot the slide and quickly agitated 
by means of a fine glass lod The depiession of a hanging diop slide of the 
above mentioned dimensions holds, when filled to the brim, approximately 0 5 
ee of blood The worker must make suic that no coagulation has taken place 
before removing the sample to the laboratoiv foi studv In a dry oi warm season 
oi climate the slide should be placed at once in a moist chamber (such as a 
Petn dish with a moist filter paper placed at the bottom) to avoid evapoiation 
of the blood 

OTHFR USFS OF THE I UFT1F 

Since the boie of the combination hemopipctte is accuiatelj calibiated il 
can he used foi obtaining piecisely measured amounts of blood for various 
quantitative tests for which micromethods aie available The pipette is especialh 
useful for removing samples of blood foi use m the acid hematm method 
hemoglobmometeis Thus for the Newcomer apparatus, exactlv 10 emm of 
blood is tiansfeued into a test tube containing exactly 5 e c of 1 pel cent hj dro 
chloric acid Similarly foi the Salih appaiatus, exactly 20 emm of blood is 
placed m a Sahli tube (ontaining a measuied amount of a N/10 h> di ochloric 
acid For othei chemical analyses of the blood, paiticulaily estimation of blood 
cholesterol, glucose, and minerals, the combination hemopipette offers a con 
venient means of obtaining accurately measuied quantities of the blood 

In serodiagnosis of syphilis an increasing mimbei of micromethods aie being 
devised (micio Kahn 2 and eapillarv Hinton 2 tests), and the technique of mixing 
the serum and the antigen m specified amounts will be gieath facilitated bj the 
use of the combination pipette Hoie reeentlj Isaacs* dev lsed a eell count method 
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using bone marrow obtained at either autopsy or biopsy, and the technique of 
mixing the marrow material and the diluting fluids can be accomplished with 
relative ease by use of the combination pipette. 

ADVANTAGES OF COMBINATION HEMOPIPETTE 

The combination mierohemopipette here briefly described is recommended to 
clinical and laboratory workers for more extensive trial and use on the basis of 
its distinctive advantages, summarized as follows : 

(1) Being a capillary pipette, it requires only a small quantity of blood 
such as is obtainable by the routine skin-puncture method, without recourse to 
venepuncture in human beings or to cardiac puncture in small animals. This 
is an important practical consideration, particularly appreciated by pediatricians 
and by experimenters using small laboratory animals. 

(2) The combination pipette with its metal frame, itself simple in con- 
struction, requires no additional laboratory equipment other than the ordinary 
type of centrifuge capable of a speed of 2,000 to 3,000 r.p.m. If for any reason 
the centrifuge at hand cannot develop a speed exceeding 2,000 r.p.m., a longer 
time must be allowed for complete packing of the red cells. 

(3) The manifold usefulness of the combination pipette is attested by the 
fact that it can be utilized for the determination of the packed cell volume, of 
the suspension stability of erythrocytes, and of the fragility of red blood cor- 
puscles against hemolytic substances. The pipette can also be used for removing 
precisely measured amounts of blood for various quantitative studies, particularly 
hemoglobin estimation by the acid-hematin method. It may also be used to ad- 
vantage in mixing the serum and antigens in specified amounts in carrying out 
the microprecipitation tests in the diagnosis of syphilis. 

(4) The universal applicability of the combination pipette to all types of 
hematologic examination in all age groups, but particularly in infants and 
small animals, facilitates performing the cell volume, sedimentation and fragility 
tests more frequently than is convenient with the more elaborate and cumber- 
some techniques, which in turn materially contributes to a more accurate diag- 
nosis and prognosis of anemias. It is suggested that the combination micro- 
liemopipette be made a part of the regular hematologic equipment for routine 
procedures. 
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USE OP DAPHNIA IN STUm OF CATHARTIC ACTION* 


WlI.UUl Tissiei ( H1CUS0, Iu. 


T HE use of daplima as an cvpeumental animal is not new as its a\ ailabilit) , 
me\pensi\ cness, and case m eultuung make it an attiactne fonn fox stud) 
Daplmuls base lxeeix used widch xn Russia 1 and some woik has also been done in 
England with them* and m Canada 3 mamh m the piuely biologic field Its 
reactions lme been studied be these ohsmcis under the influence of sarious 
nuti itn e media, light, and heat 

Amo Yielioei ei* has to oiu knowledge been the fiist to use daplimae as a 
means of bio assaj His published woik on Aloe Eialuatwn - suggested the use of 
daphniac foi the stud) and enlmtion of eatliaitics and lus method was tiled at 
fiist, but we found it liecissm to modifi it to a ceitam degiee to obtain more 
consistent icsults in ovu bands 

Daplima magna, the piefmed species foi this woik is a minute ciustacean 
belonging to the fnmih Diphmidae tube 2 or Anomopoda (ehaiaetenzed by 
5 01 6 pairs of trunk limbs, the fust two pairs moie oi less piehonsile) of sub 
oidei 1, the Cahptomeia (eaiapace complctel) enclosing bod) and limbs), 
which belongs to the Clndooeu suboidei 4 of the unstaiean subclass Bianclno 
poda “ 

CUat'BlVOOi DIPHNUC 

Aftei a stud) of the \anous tspes of ciiltuii media suggested bj Banta’ 
and Vielioevei,* we base come to use the infusion picpaied with dried slieep 
manure (Whizaid bland), as suggested hi Viehoeiei It is to be understood at 
the outset that diffeient batches of the cultmc medium will \ai) to a gi cater oi 
less degiee m constituents but that if it is piepaied m the same waj each time, 
any enoi is compensated foi in the couise of a sufficient numboi of obsei \ atians 
Picpmation of Cultwc Medium —Whizaid bland dried slieep manure is 
used m the piopoition of 1 gm to eiei) 1,000 cc of tap watei A large eon 
tamei, picfeiabh of eiitlien waic is filled with chlonneficc tip water, and 
the lecpined amount of the dned manuie is placed in a small gauze hag and 
suspended m the w at ci Aftei tw cuts foiu liouis the bag is lemoicd The watei 
has usually tuimd a deep blown coioi at this time, but onh a small number of 
mfusoim and baeUm is piesent The fluid is allowed to stand anothei twenty 
fowl boms at loom tcmpeiatuic and at the end of this tune ,i mieioseopie o\ami 
nation is made foi mfusoi J.il foi ms w Inch not only sei i c as food foi the daphma, 
but also indicate that the medium is suitable for the dexclopment of mmute am 
mal foims The giowtli should be epute abundant bj tins time If it is absent 
and does not show up hi the end of another da) , the contents of the coiilainei 
aie diseaided and the contamei itself is tlioioughl) snubbed, as the,, inhibition^ 

*trom the Laboraton of Fhannacologv ami Therapeutics University of Illinois College of 
Medicine Assisted b> a grant fiom the Pbenolphthalein Research Inc ^ 
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of infusorial growth after seventy-two hours is usually duo to some contamination 
of the crock or water, sufficient to render the medium unsuitable for culturing of 
daphniae. We prepare and use for stock cultures fresh culture medium weekly, 
as the fauna and flora change on prolonged standing. 

Placing the manure in a gauze bag eliminates the necessity of straining the 
liquid to remove excess organic matter that might cause decomposition of the 
medium. The resulting almost clear fluid is of light brown color and contains an 
abundant supply of fodder organisms necessary to maintain a healthy well-filled 
gut in the daphnia. When the daphniae are first placed in this medium, or 
when they are changed from one culture medium to the other, the gut may be- 
come emptied, and it may require a period of time to refill. For this reason 
daphniae which are once started in a sample of culture medium should be left 
in that sample, and water from that sample be used in the particular experi- 
ment with the daphniae taken from it. The effect on the metabolic rate of the 
daphniae resulting from changes in the culture medium due to aging of the 
medium and also due to changing to water of different sources or temperature, 
has been reported upon in an article by Warren. 8 

Because of the susceptibility of the daphniae to chlorine, it is necessary, as 
previously indicated, that the tap water used be free from chlorination. 

It is advisable to cheek on the hydrogen ion concentration of the medium. 
Viehoever suggests the addition of an excess of calcium carbonate to the culture 
water to aid in maintaining an even pH. 4 In the course of experiments on the 
effect of pH changes on daphniae, we found that the culture medium itself has 
a tendency to maintain a pH of about 8.0. For more complete information on 
the effect of hydrogen ion concentration on daphniae, one might consult Klugh’s 
work with buffer solutions of dibasic sodium phosphate and sodium acetate. 3 

Selection of Test Daphniae . — Mature daphniae are placed in large culture 
jars containing the medium.** Care must be exercised not to put an excessive 
number of daphniae in a given quantity of fluid. Crowding upsets the metabolic 
rate, probably due to insufficient oxygenation, resulting in lowered heart rate, 
increased susceptibility to unfavorable influences, shortened tail spine, and the 
production of males and of winter eggs. Crowding does cut down the number of 
young produced and daphniae from overcrowded cultures are unsatisfactory 
for assay work. It has been suggested that 40 c.e. of medium be allowed for each 
daphnia. We have found that a smaller quantity, but not below 30 e.c. per 
animal, can be used. Aeration is of advantage. This is done as follows: the 
jars containing the mature females axe placed in a diffuse light (north window) 
away from fluctuations of the temperature above or below normal room tempera- 
ture (68° F.). A capillary pipette is placed in each jar and connected with an 
air line. Tills is so regulated that a small bubble escapes every one or two 
seconds, and this is continued for hours at a time. These bubbles in traveling to 
the surface maintain a slow circulation in the medium and keep it sufficiently 
supplied with oxygen. The evaporated water should be replenished with distilled 
water from day to day. If the latter is added in small quantities, it has no 
deleterious effect on the daphnia. 

♦The culture Jars we have found satisfactory measure G inches in diameter by 0 inches 
in height, containing about 4 liters. 



unsii v um: oi dipiimi i\ xnor or evmriruc \y,no\ *J8T 

Bi ceding of Test Specimen i — A mature giaud icmale (Pig 1, recognized 
by the eggs within it) is placed m a liberal supply of cultiue medium, and mul- 
tiplication is peimitted to take place until a laige stock of offspring has de- 
y eloped, winch usually rapines about two months The giaud females are then 
pipetted into other yais, and these brood pus aie inspected daily for nerrly born 
daphniae As the daphniae retain the young m the blood sac until they are 
liberated as free swimming forms, it is a simple mattei to pipette out the clop 
of young each day The young daphnia is risible to the naked eye when bom 
The day ’s crop of young may be counted as they aie lemored and placed into 
other pus, these jais aie then raaiked with the bnth date and number of young 
and set aside Such fleas as aie not used e\peiimentally aie added to the stock 



> t g 1 — Mature gravid female dvphnia « Gut b Ovum 

jais of giaud females to supply futiue cultures Tlie cultiue watei ill tlicse 
hiood yais is changed eveiv othei week 

All this prepaiaton pioeediue is impoitant because only dapluuae of a cci 
tain age are suitable for cpiantitati\e lesults 

ilcAitlnu and Baillie" bare determined the heart late to be highest and con- 
sequently the metabolic late to he gieatest on the seventh dav In experiments 
on the effect of age on consistency of results, we hare found that tins age gires 
the most consistent data and that the results become mole scattered with m- 
cieasmg matin itr \s the daphniae become oldei the caiapace becomes thickei 
and less tianspjient nndeiing obsei ration less easy With matuuty and the 
appeaianee of tggs in tin hiood sac, the lesults aie still less tellable, due piob- 
ablv to changes ill imtabolism attendant upon the appeaianee of the eggs 
Though seren day daphmar would probably be the best for the puipose, we find 
their small size lather mionrenient Daphniae ten days of ago aie large enough 
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For the subdivision of the gut the following landmarks are employed : 0 per 
cent at the anterior portion of the tract, 25 per cent at the posterior end of the 
cardiac flexure, 50 per cent at the midpoint of the tract, and 75 per cent at the 
beginning of the curve of the postabdomen (Fig. 3a) . To facilitate the record- 
ing of the amount of material in the gut, the condition of the tract may be noted 
as “very loose,” “loose,” and “solid” (Fig. 3b). When the contents present 
an unbroken, opaque appearance, it is termed “solid.” When the tract becomes 
lighter in color and broken spaces begin to occur, it is called “loose.” The ap- 
pearance of small clumps of material separated by larger spaces indicates a 
“very loose” condition. When the contents no longer appear in the extreme 
posterior of the tract, it may be termed empty, even though small particles of 
food just ingested appear in the extreme anterior end. Recording the consist- 
ency of the contents in this manner enables the worker to obtain a fair estimate 
of the condition of peristaltic activity. An emptying of the tract which presents 
a solid mass of material moving through the intestine, indicates an increased rate 
in stool passage. If the solid material begins to loosen at the anterior end and 
show a tendency to continue loosening, it is almost certain that reverse peristalsis 
has set in. For quantitative comparison the time of 75 per cent evacuation is 
probably .sufficient. 

For work with the sparingly soluble bodies, such as phenolphthaleins, the 
saturated solution with excess has been used. Present indications are that in the 
case of more active agents, such as yellow phenolphthalein, the stimulation of 
peristalsis may actually be so strong as to inhibit evacuation. For this reason it 
may be necessary to work with dilutions and comparisons made of relative effi- 
ciency according to the dilution. 


SUMMARY 

A method of procedure for the use of Daphnia marjna in the assay of 
cathartics is herewith submitted. In order to secure comparable results it is 
important that a standard technique be established. We believe that the pro- 
cedure described gives comparable results, although we are willing to admit the 
possibility and desirability of further improvement and refinement. 
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TUBERCULIN REACTION, Daily Variations in, Howe J S \m Rev Tubeic 37 2Ci, 
1938 

I Range of Variation in Tuberculous and Control Subjects 
II Relation to the "Vascular Piessor Jpisode 

There is a definite correlation between the quantitative variations m the tuberculin 
reaction and the state of the peripheral vessels as measured by dailv diastolic blood 
pressure levels In this series of six subjects the correlation ranges from 77 per cent to 
100 per cent 

Periods of peripheral vasoconstriction characterised bv mci easing diastolic blood 
pressure, are accompanied b} a decreased reaction to tuberculin and in several instances 
b) complete!} negative reactions to the smaller dose of tubeicuhu 

Periods of peripheral vasodilation characterized bv i falling diastolic blood pressure 
following a definite pressor peak, are accompanied bv mciea ed icaction to tuberculin Tht«* 
exaggeration of the tuberculin reaction is most marked imraediatelv following a marked 
pressor episode, and ma} subside with complete vasodilation 

In all subjects studied over the same period the trend of the tuberculin reaction at the 
same tune is roughly parallel that is, the peaks ind troughs of the curves for the different 
subjects coincide more or less closel} This is m accord with the woik of Petersen who his 
shown that vasoconstriction and vasodilation reflected in the blood preisuie readings are 
largely influenced by the meteorologic environment particular!} b} the infall of polar air, 
which causes peripheral vasoconstriction and is reflected as the 1 pre««or episode n 

The mechanism of these variations in the tuberculin reaction apepars to be one of 
periodic changes in vascular and tissue permeabihtv affecting the extent of local exudation 
in response to a definite do«e of tuberculin The increased permeability may also result m 
an actually increased “ensitivity of the cells to tuberculin 

The vascular pressor episode mav be reflected not alone in variations in the tuberculin 
reaction but also m clinical svniptonis and chemical anl serologic changes 

PHENOLPHTHALEIN STUDIES — Elimination of Phenolphthalein Bantus, B, and 
Dyniewicz, J M JAMA 110 795 1938 

Method of Determining Conjugated Phenolphthalein m Urine —Heat 20 cc of urine and 
10 cc of 10 per cent hjdrocMorxc acid on a water bath for from three to foui hours to break 
up the conjugation Allow the solution to cool Extiact with ether m from lo to 20 cc 
portions until a small volume of the last waging shows no trace of phenolphthalein when 
tested with sodium h} dioxide volumetric solution 

The combined, filtered ether portions containing the freed phenolphthalein are shaken 
with a small portion of tenth normal sodium hjdroxide volumetric solution and allowed to 
stand until the mixture has complete!} separated The alkilme solution is then drawn off 
into a second separator, and the process repeated until all the phenolphthalein is extracted 
The combined alkaline solutions are than made acid with the smallest amount of h}dro 
chloric acul and again extracted with ether 

The ether portions are made alkaline with tenth normal sodium h)droxide volumetric 
solution (the volume used depending on the amount of phenolphthalein present) and com 
pared with the same volume of tenth normal sodium h>droxide volumetric solution, to winch 
is added a known standard phenolphthalem solution to color equaht), and the amount of 
phenolphthalein present is calculated 
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Method of Determining Free Phenolphthalein in Urine. — Extract 10 c.e. of urine vritli 
other in from 15 to 20 c.c. portions until a small volume of the last washing shows no trace of 
phenolphthalein when tested with tenth normal sodium hydroxide volumetric solution. The 
combined, filtered ether portions containing the phenolphthalein are shaken with tenth normal 
sodium hydroxide volumetric solution, the volume used depending on the amount of phe- 
nolphthalein present. It is advisable to make the extraction with as few separations as pos- 
sible and to make the reading quickly because phenolphthalein in alkaline solution tends to 
decolorize. This solution is compared with the same volume of tenth normal sodium hydrox- 
ide volumetric solution, to which is added a known standard phenolphthalein solution to color 
equality, and the amount calculated. 

INTOXICATION, ALCOHOLIC, Diagnosis and Medicolegal Implications, Selesnick, S. 

J. A. II. A. 110: 775, 1938. 

It is important to have definite criteria as a basis for the diagnosis of alcoholic intox- 
ication in accidents involving individuals who have imbibed alcoholic beverages. The chem- 
ical determination of body fluid alcohol offers a scientific means of establishing whether or 
not an individual has imbibed alcohol and of estimating the degree of alcoholic intoxication. 
Blood as a medium for analysis is preferable to spinal fluid, urine, saliva, and expired air, 
because it contains a negligibly small amount of nonalcoholic oxidizable material, its alco- 
holic content represents the degree of alcohol saturation at the moment the blood sample is 
obtained, it is always available, and its extraction does not necessitate the active participa- 
tion of the subject. There are sufficient scientific data to prove that subclinical intoxication 
— or alcoholic intoxication in the biologic case without any gross manifestations of drunken- 
ness — can produce sufficient interference with psychomotor activity and neuromuscular co- 
ordination to render such an affected individual a potential public menace. Blood alcohol 
determinations can detect these degrees of alcoholic intoxication which ordinarily escape the 
detection of. competent physicians. Criteria, therefore, must he established which include 
body fluid alcohol determinations as part of the diagnostic armamentarium. 

STILE ANILAMIDE: Para-aminobenzenesulfonamide, Absorption and Excretion, Method of 

Determination in Urine and Blood, Marshall, E. K., Jr., Emerson, K., Jr., and Cutting, 

W. C.: J. A. M. A. 108: 953, 1937. 

The authors present the following methods for the determination of sulfanilamide in 
the urine and blood. The method depends upon the presence of an amino group substituted in 
the benzol ring. Diazotization with nitrous acid in an acid solution produces a diazo com- 
pound with dimethyl-alpba-naphthylamine, a purplish-red azo dye estimated by colorimetry. 
The method has a sensitivity of 1 part to 20 million of water. 

Reagents: 

1. 0.1 per cent freshly prepared solution of sodium nitrite. 

2. N/10 hydrochloric acid. 

3. 95 per cent ethyl alcohol. 

4. Dimethyl-alpha-naphthylaniino 1 c.c. to 100 c.c. of alcohol. 

5. Standard solution: 200 mg. of sulfanilamide per liter. From this stock solution 
standards are prepared containing 1.0, 0.5, and 0.2 mg. per cent. The standaids are stable 
for several months if kept in the icebox. 

Method for Urine: 

1, Dilute the urine to contain 0.5 to 1.5 nig. per cent of sulfanilamide (with the amount 
ordinarily administered dilutions of 1:50, 1:100, or 1:200 suffice). 

2. To 10 c.c. of diluted urine in a small flask, add 2 c.c. of HC1, 1 c.c. of sodium nitrite, 
a c.c. of alcohol, and 1 c.e. of naplithylamine. Shake the flask after the addition of each 

reagent. . . . 

3 Treat similarly 10 e.c. of the standard solution m a similar flask. 

4 Allow both flasks to stand ten to fifteen minutes and match the solutions in .v 

colorimeter. 
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Method for Blood 

1 While shaking, add 1 volume of hIoo<J to 0 volumes of alcohol, stopper the flask, allow 
to stand ten to fifteen, minutes (or longer) and filter. 

2 Transfer 10 cc of filtiate to a small flash and add 5 c c of water, 2 cc of HCl, and 
1 c e of sodium nitrite 

3 Allow to stand three minutes and add 1 cc of naplithylamme 

4 In a similar fla*k add 1 cc of standard to 9 cc of alcohol and treat similarly 

Allow to stand ten to fifteen minutes, filter, and comp*ue col on metrically 

These determinations give the concentration of fiee sulfanilamide — not the conjugated 
form which, because of blocking of the ammo group, does not give the color reaction until 
hydrolyzed by hydrochloric acid and heat 

SULFANILAMIDE, Estimation in Blood and Other Body Fluids, Proem, H Lancet 234 

260, 1938 

Reagents 

1 20 per cent aqueous trichloracetic acid 

2 0 5 per cent sodium nitrite solution 

3 1 per cent alcoholic solution of dimethyl alpha mphtlnlamme 
Method (Applicable to blood urine nulh and spinal fluid ) 

1 Dilute 1 cc of blood (or body fluid) with 2 cc of distilled water 

2 Add 1 cc of trichloracetic acid solution mi\ and filter through a small paper 

3 To 1 cc of filtrate add 0 03 cc (1 drop) of sodium nitrite solution 

4 Allow to stand three minutes and add 05 cc of naphthylammc solution and nn\ 
by gentle shaking 

5 Allow to ^taud fifteen minutes and compare colonmetncaHy with standard solutions 
similarly treated 

Standards 

Prepared either from solution* of phenol red in. phosphate buffer or, for concentrations 
less than 0 01 mg per c c from solutions of cobalt aulfate m dilute sulfuric acid Standards 
are sealed in % by 4 inch test tubes of nonalkahne glass Suitable range* 01, 0 05, 0 02o, 
0 01, 0 005, 0 0025, and 0 001 mg per c e 

Method accurate to within 10 per rent 

TISSUE Gum Dammar for Mounting Sections, Evans, N Arch Path 25 S3 193S 

Djsgotye the resin in the 1 neutral histological (practical) xylene” specially piepared by 
the Eastman Kodak Company This is done by placing the ingredients together m a large 
stoppered bottle in an incubator and stirring with a glass rod several times daily until the 
mixture is of a heavy syrupy consistency This is usually accomplished m about a week’s 
time Then strain through Iout layers of clean gauze and store m a dark bottle If the 
resultant solution is found to be too thin for mounting purpose*, a thicker consistency can 
bo secured by placing the unstoppered bottle m an incubator for evaporation until it is of 
the right consistency V satisfactory solution is considerably thinner and much Ie*s sticky 
than the preparations of Canadi balsam generally u*ed, and can be applicl to the slide 
quickly 

The following advantages aie noted for this method 

Slides mounted with gum dammar are much ckancr, dry quicker, will not stick together 
if allowed to dry for a few months before storing m contact with other sinks, do not dis 
color, and do not fade 

An important advantage is the possibility of storing slides in compact arrangement*, 
since they have no tendency to stick to one another, thus vuing much space and expense m 
providing cabinets for the permanent filing of the slides 

Prepared solutions of gum dammar ready for use can be purchased from laboratory 
supply houses 
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TUBERCULOSIS : The Weltmann Serocoagulation Reaction, Levinson, S. A., and Klein, 

B. I. Am. Rev. Tuberc. 37; 200, 103S. 

The Weltmann serum coagulation test is of importance in distinguishing between ex- 
udative and productive changes. The technique is simple, and the method is described. In 
general, acute inflammatory and exudative conditions give a shortened coagulation band or 
a shift to the left. In chronic diseases, characterized by flbrotie changes, in the healing 
stage of acute infection, and in parenchymal liver damage, the coagulation band tends to be 
lengthened, or results in a shift to the right. The coagulation band does not always parallel 
the sedimentation rate. In tuberculosis the Weltmann coagulation test is of importance be- 
cause it can be used as a guide in the course of and in the prognosis of the disease. It re- 
flects tissue changes that occur in the body. Exudative changes in tuberculosis are manifested 
by a shortening of the coagulation band, while flbrotie changes are accompanied by a pro- 
longed coagulation band. When exudative and flbrotie changes occur in the lung at the same 
time, as happens frequently in tuberculosis, the Weltmann reaction may not be of great as- 
sistance. The two divergent processes occurring at the same time result in the coagulation 
band striking the normal zone. In miliary tuberculosis, peritoneal tuberculosis, and in menin- 
geal tuberculosis, the Weltmann reaction gives a shortening of the coagulation band in the 
exudative zone. Isolated bone tuberculosis is accompanied by a normal or prolonged coagula- 
tion band and is reflected in the flbrotie zone. There is a correlation between the blood pH 
and the Weltmann reaction, but the authors believe that both of these changes may he directly 
related to the underlying process. They have applied the Weltmann test not only to tubercu- 
losis in the minimal, moderately advanced, and far advanced stages, but also to the complica- 
tions that occur in pulmonary disease. They have also employed the Weltmann reaction and 
compared it with the sedimentation rate in several examples of various types of tuberculosis 
over a prolonged period of time. The results are charted in the text. Although unable at the 
present to explain the mechanism of the Weltmann serum coagulation reaction, they believe 
that this test is of importance in the diagnosis and prognosis of disease, paiticularly in 
tuberculosis. 

The technique follows; 

From u stock solution of 10 per cent calcium chloride (CaCL.liHf)), ten dilutions con- 
sisting of 0.1 per cent, 0.009 per cent, 0.08 per cent, 0.07 per cent, 0.00 per cent, 0.0a per 
cent, 0.04 per cent, 0.03 per cent, 0.02 per cent, and 0.01 per cent are made up. These dilu- 
tions are numbered from one to ten, beginning with the strongest coneentiation. Ten small 
test tubes, such as are used m tbe Wassermann reaction, are placed in a metal rack and num- 
bered in order from 1 to 10. Into each tube is pipetted a c.c. of the similarly numbered 
calcium chloride solution and 0.1 e.e. of unhemolyzed serum. The tubes are then shaken so 
that tiie contents are well mixed and placed in a boiling water bath for fifteen minutes. They 
are then, removed and the reaction can be immediately determined. The contents of the 
tubes may be clear, faintly opalescent, turbid, or there may be a flocculation. There is 
usually a sharp and easily noted difference between flocculation and turbidity. 

The number of tubes in which coagulation occurs is designated by Weltmann as the 
coagulation band ( C.B. of that particular serum). If there is a very slight or doubtful 
flocculation in one tube tlie reaction is interpreted as being intermediate between that tube 
and the one before it. In normal serum the first ti tubes usually show flocculation. Some- 
times there is a slight or doubtful flocculation in the seventh tube. The normal coagulation 
band is, therefore, 6 to and is remarkably constant. This means that normal human 
serum diluted 50 times with calcium chloride solution and heated in a boiling water-bath 
for fifteen minutes will not coagulate or floeeulate if the concentration of the calcium chloride 
is less than 0.04 per cent. If the coagulation band is less than <>, Weltmann speaks of tin 
reaction as showing a shift to the left, whereas, if the coagulation band is 7 or greater, the 
reaction indicates a shift to the right. 
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NEPHROSIS Metabolic Study of Five Children With the Nephrotic Syndrome, Mitchell, 

A. G , Rittershofer, C. R , Wang, C 0 , Kaucher, M , Wing, M , and Hogden, c Am 

J Dis Child 55 27, 1938 

Metabolic studies on the nephrotic children, two bovs and three girls, between the 
ages of 3 and 16 years, were made during periods lasting fiom fortj two to two hundred 
and fifty five days In this report the clinical data, the effect of various treatments, and 
the records of excretion of urinan protein, studies of the blood basal metabolism, and the 
energy exchange are presented 

The effects of diuretics and dietary treatment \ aricd greatly in producing temporary 
changes However, no prolonged general improv ernent, including disappearance of edema, 
nag accomplished with any procedure 

Ihe protein content (albumin and globulin) of the serum, its nonprotem nitrogen 
content, and the cholesterol content ot the blood were determined from lime to time for 
the five patients The values were those characteristic for the nephrotic syndrome, le, 
there were a low total proteiu content, a re\ersal of the ratio of albumin to globulin, a 
normal value for serum nonprotem nitrogen, except in two patients in whom the nephrotic 
syndrome was complicated, and a high content of blood cholesterol The concentration of 
hemoglobin and the cell counts showed no definite changes 

The basal met ibolism and the energ\ exchange are discussed in relation to age 
height, and weight The values are compared with data reported for normal children 
The values for basal metabolism of all patients were within normal limits according to tho 
standard of Benedict and Talbot and, with one exception, to the standard of Harris and 
Benedict According to Drevcr s standard the heat pioduction of all patients except one 
was low From the determinations of caloric intake and caloric loss, calculations were 
made for the percentage absorption of energv and the expenditure of energj for growth, 
digestion, and activity These values agreed with data obt uned for normal children 
This indicates that tho cnerg\ exchange ot a nephrotic patient is noimal 

SULFANILAMIDE 

Mall, J W, and Smith. J T (J A M V 110 439 1938) report an actual lowering 
of the capacity of the blood for oxygen following the use of this drug 

Swift, H F, Moen, J K and Hirst, 6 K (I A M A 110 426, 1938) conclude th it 
the toxic action of sulfanilamide in acti\e rheumatic feier so far outweighs the beneficial 
therapeutic effect that its use in this disease does not seem justified 

Bdger, J A , Clifton, W M , and Werner, M (J \ M A 1 10 343, 1938) report that 
sulfanilamide seemed to cause a depression, of the white blood cells even to a point at 
which a leueopcma developed 

Agranulocytosis or granulopenia did not occur with this depression or leucopema 

Tho action of sulfanilamide seems to be independent of the leucocytes in that it 
docs not produce an mereisc m the total leueoey tes or in the proportion of the polj morphonu 
clear cells 

Cyanosis occurred m seven eases but spectroscopic examination of the blood speci 
mens in. these cases did not reveal bands of sulf hemoglobin or methemoglobm 

Sulfanilamide is a very effective drug m beta hemoljtic streptococcus infections 

Frequent blood cell determinations should accompam sulfanilamide the rap j 

Osgood (J A M A 110 349, 1938) discussea the mode of action niul concludes that 
the major action of sulfanilamide on the beta hemolytic streptococcus seems to be neutrahza 
tion of tho toxins Fither 1 ecause of this action or incidentally it aKo decreases the 
rate of cell division of this orgmism It appears not to kill the«e organisms directly, al 
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though it does permit the bactericidal properties of human serum and to some extent 
phagocytosis by leucocytes to kill organisms which they otherwise would bo unable to kill. 
It has no direct effect on phagocytosis. 

The effective concentration of sulfanilamide would appear to be about 1:100,000 or 
only one tenth of that now ordinarily maintained in tho blood stream, but this experimental 
observation requires confirmation by carefully controlled experiments on large numbers of 
human infections before it is justifiable to employ smaller dosages in dangerously ill 
patients. Sulfanilamide in concentrations even greater than those generally employed 
clinically does not appear to have direct toxic action on tho nucleated cells of the majority 
of bloods or marrows. This does not exclude the occurrence of an occasional idiosyncrasy 
in the reactions of these cells such as is known to occur for other benzene ring drugs. 

The possible effectiveness of and the mode of action of sulfanilamide on all other 
organisms known to produce human disease should be determined by the methods here 
described as soon as possible. Cultures of human marrow should aid materially in tho 
studj r of the mode of action of both noxious and therapeutic agents. 

Another ease of fatal granulocytopenia is reported by Schwartz, W. F., Garvin, C. F., 
and Kaletsky, S. (J. A. M. A. 100: 308, I93S) and still another is recorded by Berg, S., and 
Holtzman, M. (J. A. A. 110: 370. 10381. 



REVIEWS 


Books and 3fonograpks for Review should be sent direct to the Editor, 
Dr Warren T Vaughan, Professional Building, Richmond, Va 


The Control of Syphilis and Other Infectious Diseases 

T HIS ■volume presents the fifth '-erica of Abraham Flexntr lectures, presented in the School 
of Medicine of Vanderbilt University 

In view of the widespread publicity given to the campaign against syphilis and the 
frequent reference and the similar campaign conducted m Denmark, the first lecture “Control 
of Venereal Disease in Denmark V ith Special Reference to Syphilis,’ which, incidentally, 
was under Dr Madsen’s direction. Will be read with great interest 

It is of particular interest to note m the account given in tins lecture, that the attempt 
at control of sypluhs through state agencies in Dennmk began as long ago as 1771 and that 
the results widely quoted had their inception in a law promulgated m 190b 

The second lecture is concerned with the mechanism of bacterial infection, tlio third 
discusses tuberculosis in Denmark, the fourth, the influences of reasons on infection, and the 
final lecture is devoted to whooping cough 

AH these lectuics are of scholarly quality and constitute leal and valuable contributions 
to the subjects m question This book may well be added to the physician s library 


The Diary of a Surgeon in the Years 1751 17521 

T HIS is not a book to be stalled if there is an import mt ippomtment in the office, for once 
begun this book can only be laid down with rcluitanee 
There is some justification for sprinkling the proverbnl gram of salt on publishers’ an 
nouncements but that on the jacket of this book is not only true to the letter but, if anything, 
a little conservative 

It says, “This is one of those intriguing books which defies classification It can be 
enjoyed as a vivid reconstruction of old medical practice, it can be read as a tale of high 
adventure on the sea, or it can bo savored as a delightful piece of writing with a distinctive 
Pepysiaa flavor "Whatever it is, it makes thrilling reading — an unusual treasuic of a book 
which does more to throw light on past days than reams of histones “ 

This is exactly that sort of a book If you own it you won fc want to lend it because, 
if you had borrowed it you would have to return it If you do not read it you will miss 
a book undoubtedly destined to become a classic If, for any reason, you have decided not 
to buy any more books for a while, do not open this one "iou will not be able to resist it if 
you do 

For the benefit of the general reader a glossary of scientific names and a glossary of terms 
is included— wisely, for these rollicking pages will have a general and widespread appeal 

•Lectures on the Epidemiology and Control of Syphilis Tuberculosis and Whooping Cough 
an J Other Aspects of Infectious Disease B> Thorvild Madsen M.D Director of the State 
Serum Institute of Denmark Copenhagen Chairman of the Health Committee of the League 
of Nations Cloth 210 pages 21 figures $3 00 \\ llllams & "Wilkins Co Baltimore Md 

tThe Diary of a Surgeon in the lear 17al 17 j 2 By John Knyvcton Licentiate of the 
Society of Apothecaries Doctor of Medicine of the University of Aberdeen Teacher of Mid- 
wifery and Man-Midwife in Inrtrniarv Hall Surgeon s Mate H M S Lancaster Edited and 
Transcribed by Ernest Gray Cloth 332 pages 7 illustrations 52 50 D Yppleton Century Co 
New York N Y 
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Handbook of Medicine* 

A NY book reaching a tenth edition must have proved itself useful and of value to those to 
whom it is addressed. This volume proves the rule. The present edition has been ex- 
tensively revised and much new matter added throughout. 

It may be predicted with confidence that this edition will meet the same cordial reception 
awarded to its predecessors. 


The Hair and Scalp f 

TN A REVIEW of the first edition of this book it was predicted that it would receive a 
eordial reception. The necessity for a second edition within two years is, lienee, no surprise. 
This little volume will be found eminently practical, and a most useful addition to the practi- 
tioner ’s bookshelf. It can be recommended as an important contribution to a neglected subject. 


The Medicolegal Aspects of the Ruxton CaseJ 

' | 'HIS is a volume of extraordinary interest. While Professor Glaister has achieved an 
1 international reputation as a medicolegal expert, it is doubtful whether his previous experi- 
ence included a case with so many bizarre aspects, or presented so many difficulties as the case 
the story of which is here related. 

The problem presented to the experts for the crown in the Ruxton case was the recon- 
struction and identification of two bodies, represented by over seventy gruesome fragments. 

The bodies, those of Mrs. Ruxton and her maid-servant, had not only been dismembered 
but subjected to partial dissection and extraordinary mutilation in an effort to render identifica- 
tion impossible. To this task new methods were brought, in addition to those familiar to legal 
medicine, as a result of which identification was indubitably established, and the murderer, Ur. 
Ruxton, duly convicted and executed. 

The book details through text and numerous illustrations the methods used. To the 
pathologist, the police surgeon, the lawyer, and all concerned with medicolegal problems this 
volume will prove a classic of its kind. 


Vade Mecum of Medical Treatment§ 


T HIS is a handbook the aim of which is to provide an account of the treatment of those 
conditions most commonly seen in general practice. To facilitate ready reference the dis- 
eases noted are arranged in alphabetical order. An index makes the contents of the book 
readily accessible. 

The methods advocated throughout the book are either those with which the author 
has had personal experience, or those recommended by standard authorities. 

As a ready reference, this book should prove useful to the practitioner at large. 


•Wheeler and Jack's Handbook of Medicine. Revised by John Henderson, M.D.. M.R.C.P.. 
Physician, Glasgow Infirmary ; Professor of Medicine. St. Mungo's College, Glasgow; Hoik 
Lecturer in Clinical Medicine. University of Glasgow; Examiner in Medicine for Fellowship 
of R.F.P.S. (Glasgow) ; Lecturer In Medicine and Physician to Nurses, Glasgow Royal Infirmar>. 
Leatherette, ed. IQ. 703 pages, 27 figures. St. 00. William Wood & Co., Baltimore, Md. 

tHair and Scalp. By Agnes Savin, ALA.. M.D., M.R.C.P.I., Consulting Physician to 
Fitzrov Square Skin Hospital ; Formerly Physician to St. John's Hospital for Skin Diseases. 
Leicester Square, etc. Cloth, ed. 2, 303 pages. 51 illustrations, ?4.ia. William Wood & Co- 
Baltimore, Aid, 

tThe Aledicolegal Aspects of the Ruxton Case, By John Glaister, M.D., D.Sc., Larrlster- 
nt-LOT Regius Professor of Forensic Medicine, University of Glasgow, and James Couper 
unih'su MD FAC.S., Ed., Professor of Anatomy, University of Edinburgh. Cloth. 231 
pages,' 17 1 illustrations, $6.00. William Wood & Co., Baltimore, Aid. 

IVaile Mecum of Medical Treatment. By TV. Gordon Sears, At.D., AI.R.C.P., J?eputj 
Medical Superintendent, ‘SL Charles Hospital, London. Cloth, 36S pages, 31.00. M i,llam 
Wood & Co., Baltimore. Aid. 
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Dark Field — Bright Lines 

IMPROVE VISIBILITY 

with Spencer Quebec Colony Counter 


DARK BACKGROUND 
affords maximum contrast. 
Pin-point colonies are seen 
easily. Glare is eliminated. 
DIVIDING LINES are 
bright, like the colonies, 
clearly defining the areas. 
COLONIES glow brightly 
over a dark background. 


OPERATORS work more ef- 
ficiently, more comfortably 
and obtain more accurate 
results. 

Wolffhuegel, Stewart or Jef- 
fer plates may be used under 
the Petri dish. 

Complete with counting 
plate . . $30.00 


Consult your laboratory supply dealer 
or it rite Dept . FIS for complete details 


Spencer Lens Company 


MICROSCOPES 

MICROTOMES 

PHOTOMICROGRAPHIC 

EQUIPMENT 


fsPENCER'l REFRACTOMETERS 

p i COLORIMETERS 

1 1 BUrrALn l I SPECTROMETERS 
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New and Different 


MEDICAL The Laboratory 

UROLOGY Diagnosis of 


Hy lit V IN S. KOLt, B.S., 31. D., F.A.C.S., 
Attending Urologist, Michael Itccso Hospital, 
431 pages, 92 illustrations, 0 color plates. 
Price, $3,00. 


If you want real help in treating disorders 
of the genitourinary system, “MEDICAL 
UROLOGY" is a “must” book — the book 
you MUST have. 


SYPHILIS 

By HARRY BAGXE, Passed Assistant Sur- 
geon, United States Public Health Sen Ice, 
Washington, X>. C, ; lecturer in Medicine, 
Johns Hopkins University Medical School, 
Baltimore* 


This new work differs from all other books 
on the subject. It is concise and lays em- 
phasis on the details of diagnostic treat- 
ment, a feature often lacking in the larger 
standard textbooks. The procedures recom- 
mended are understandable and easily fol- 
lowed, embracing all diseases of the uro- 
genital tract. 

“MEDICAL UROLOGY" gives you an 
accurate picture of the best modern uro- 
logical practice. Its author is Attending 
Urologist to Michael Reese Hospital, Chi- 
cago, and the book is based upon his wide 
experiences and personal observations. It 
is not a “one-man” book, however. Doctor 
Koll has been careful to include the opin- 
ions of other authorities who may differ 
from him on controversial points. 

“MEDICAL UROLOGY" is a 431-page 
detailed study — a book you can count 
on, when you need information, to give 
you the very facts you want. This is 
the practitioner’s kind of book; authorita- 
tive and complete. The material is or- 
ganized into 42 chapters, illustrated by 
98 helpful photographs, roentgenograms, 
drawings, and diagrams. In 

addition it gives you six 
full pages in color, show- 
ing 37 views of the sev- 
eral stages of various 
diseases, and more than 
1,300 classified refer- 
ences to the lit- 
erature of medical 
urology. 


Thousands of physicians have united to 
stamp out syphilis. To do this the diag- 
nosis must be made early — and it must 
be accurate. Mistakes will be fatal to the 
accomplishment of this purpose. This new 
book by Eagle is a powerful weapon for 
combating this disease and to aid in its 
control and ultimate elimination. Recent- 
ly off the press, this practical book merits 
your consideration and careful examination. 
Doctor Eagle analyzes the phenomena of 
the Wassermann and flocculation tests and 
largely on the basis of this original in- 
vestigation offers a step by step explana- 
tion of their mechanism which more satis- 
factorily fits the observed facts than any 
heretofore proposed. He discusses with 
refreshing clarity the significance of the 
laboratory report to the physician. 

Contents: PART I — The Wassermann 
Reaction. PART II — The Flocculation 
Tests for Syphilis. PART III—The 
Examination of the Spinal Fluid. PART 
IV — Tests for Syphilis other Than the 
Wassermann Reaction or the 
Flocculation of Tissue Lipoid. 
PART V— The Clinical 
Evaluation of the Sero- 
logic Report. PART 
VI — The Statistical 
Comparison of Sero- 
logic Technic and 
the Methods of 
Choice. 



mj 

THE C. V. 310 SHY COMPANY 
3523 Pine Bird., St. Louis. Mo. 

Gentlemen: Send me the books checked with (X). charging rn >’ account at the rate of 

a month. KoU— MEDICAL UROLOGY — — 

□ Eagle— LABORATORY DIAGNOSIS OF SYPHILIS — - 5.00 


Dr. 


Address— 
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Precision in Research ... 

Accuracy in Analysis 

. . . REQUIRE, first of all, pure chemicals — uniform 
and dependable. You can be certain of these essential 
properties by specifying “Eastman Organic Chemi- 
cals.” Their purity is assured by compliance with 
strict melting- or boiling-point standards . . . their 
uniformity, by careful tests of every batch . . . their 
dependability, by more than twenty years’ experience 
and the Eastman reputation for chemicals of the 
highest quality. . . . Eastman Kodak Company, Chem- 
ical Sales Division , Rochester, N. Y. 

EASTMAN ORGANIC CHEMICALS 


Fairbrother’s 

A Textbook of 
Medical Bacteriology 

B) It. \\ . FitllbTttther, U.Sc , M.D , 
M.R C.l* , Lecturer in Bacteriology, Uni- 
versity of Manchester, Late Research 
Fellow in Bacteriology, Listei Institute, 
London -427 pages, with text illustra- 
tions and color plates Price, $4 GO 

Like many otlieis, this new book con- 
tains the fundamentals and essentials of 
Bactenologj But unlike others of its 
size, this text applies these fundamentals 
to the medical side of the subject 

In this book the application of bacteriol- 
og\ to medicine is considered under four 
well-selected main topics (I) the identi- 
fication of pathogenic bacteria, (2) the 
immunological diagnosis of disease, (3) 
the detection of individuals susceptible to 
a given disease, and (4) specific prophj- 
laxis and therapy All bacteilal diseases 
are carefullj considered under these four 
groups 

Tlio C. A. Mosby Co , Publishers, St. Louis 


Teelawuket Ranch 

FIVE MILES OF PRIVATE FISHING 
ON THE FAMOUS 

PINE RIVER 


Colorado’s perfect dry 
fly stream 

Rainbow — Native — 

15 rook 

On a 2,200-acro ranch 



EXCELLENT LAKE FISHING NEARBY 
—BIG GAME HUNTING IN SEASON- 
SPECIAL RATES DURING SEPT, a OCT. 


Splendid accommodations thoroughly mod- 
em Main lodge and individual cabins 
Large recreation hall. Excellent cuisme 
American plan only. String of fifty sad- 
dle horses Over 100 miles of perfect 
saddle trails, in San Juan National For- 
est. 

Visit the Apache, Navajo and Ute Indian 
reservations nearb> . Frequent ranch con- 
ducted trips to all points of scenic in- 
terest — Mesa Verde Park, Aztec Indian 
ruins, Pueblo Bonito — Needle Mountains. 

Springtime lq the LaPlatn Rockies is 
beyond compare. 


TEELAWUKET RANCH The Mesa 
BAYFIELD, COLO. Verde Couplrj*^ 

Please send me illustrated booklet * j 
scribing Teelawuket ranch in ilotai£l- u " , -£-.| 

NAME 

/ s o' 


NAME 
ADDRESS 
CITY 




& 


San Juan Baud— Colorado'* perfect vacation landjZ.'. \j' 
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Venereal Disease Information 


A monthly publication prepared by the U. S. Public Health Service for 
distribution among the medical profession throughout the United States. It 
measures approximately 6 by 9 inches and ranges in size from 25 to 75 pages. 

It is the purpose of the Public Health Service in issuing this publication to 
provide in condensed form a monthly summary of the scientific developments in the 
diagnosis, treatment, and control of syphilis and gonorrhea. More than three hun- 
dred American and foreign journals are reviewed for this work. Abstracts are 
made of articles describing laboratory, pathologic, and clinical work in the field of 
venereal diseases. 

The most important literature on every phase of the subject is presented in the 
form of brief abstracts that are easily read. An index for the year is published with 
the December issue. 

During the past year thousands of physicians found this publication useful in 
enabling them to keep abreast with developments in venereal disease work. 

The cost of this publication is only fifty cents per annum, payable in advance 
to the Superintendent of Documents, Government Printing Office, Washington, 
D. C. It is desired to remind the reader that this nominal charge represents only 
a very small portion of the total expense of preparation, the journal being a con- 
tribution of the Public Health Service in its program with State and local health 
departments directed against the venereal diseases. If you wish to secure the valu- 
able service which this monthly magazine provides, send fifty cents to the Super- 
intendent of Documents, Government Printing Office, Washington, D. C. 


Synopsis of 

Digestive Diseases 

By JOHN L. KANTOR, Ph.D„ M.D., As- 
sociate In Medicine, Columbia University. 
302 pages, 40 Illustrations. Price. $3.50. 

This book presents simply, clearly and concisely, 
the essential facts concerning the diseases of diges- 
tion. An effort has been made to preserve the 
proper balance betwten stress and subordination, 
inclusion and omission; and to emphasize through- 
out the ways in which gastro-ent ecology fits into 
the larger field of internal medicine. 

Contents. PART I— GENERAL CONSIDERA- 
TIONS. Classification of Digestive Disorders. Diag- 
nostic Methods. Therapeutic Methods. The Anom- 
alies. The Neuroses. Gastrointestinal Allergy 
and Food Sensitiveness PART II — DISEASES OF 
THE DIGESTIVE ORGANS. Diseases of the 


vascular and Respiratory Diseases. Diseases of the 
Blood, Metabolism, and the Genitourinary System; 
Plumbiim. 


THE C. V. MOSEY COMPANY 
3525 Pino Blvtl., St. Louis, Mo. 


A Handsome Permanent 
Binder for the Journal of 
Laboratory and Clinical 
Medicine 


Itt 


■ ■) The ONLY binder that opens I 
A*t a * a bound book* Made 
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